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RESULTS OF THE SHIRAS EXPEDITIONS TC WHITEFISH
‘POINT, MICHIGAN:  FISHES.

T. L. HANKINSON.

"The fish of the Whitefish Point region, Chippewa County, Michigan,
and the organisms ecologically related to them were studied in the ficld
between July” 20, 1913, and August 31, 1913, by the writer who was
sent there for this purpose by the Museuin of Zoology of the University
of Michignn. The investigntions form a part of the biological survey

cof the region whick is being made by the Muscum and the Michigan

Geological and Biological Survey with the support of Hon. Ceorge
Shirag 3d.

© As it is belicved that the animal Jife of any area cannot be under-
steod without a knowledge of the envirenmental conditions and the
interrelations of the faunas and the habitat conditions, an attompt was
macde to consider the fish of the Whitefish Point region from this ceo-
logieal standpoing. . .

No studies have heretofore been made of the fish of this part of
DMichigan, and very few notes relnting to them ean be found.in literature.
Lists of plantings nt Whitelish Point, statisties, and notes chielly of
commereinl nterest on the fish there, are given in the publications of
the United Statcs Bureau of Fisheries, especially in those entibled,
“ Iistribution of Fish and Eggs,” and also in the Reports of the Michi-
gan Fish Commissioners. ‘These show that the Lake Superior fishery

" at Whitefish Point is an old and important one. Milner (I1872) sy

that. this is one of the prineipal fishories on Lake Superior. G. Brown
Goode.{1887) discusses the importance of the Whitefish Point Fishery
and informs s that it first attained magnitude in 1870. Smith and
Snell (1887) state that in 1865 fishermen from Snckett’s Harber, New
York, caught fish, chicfly whitefish, there, which they salted and sent
to Cleveland and Detroit. C.-H. Moore (1893) says, "Located at

-Whitefish Point, are the mest productive whitefish grounds anywhere

to be found in Lake Superior,” and again {1895) he states that the most
impoertant fishery upon Lake Superior is Whitefish Point, and “{rom
this point, large and complete outfits of pound and gill nets are fished,
and the eateh is mninly whitefisk and trout, about one-half of cach
variety.” : i
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GENFRAL DESCRIPTION OF THE WHITEFISH POINT RECION.

The Whilefish Peint Region is considored Ly this survey to include
that part of Chippewa County which lics north of the Shelldruke River
and east of a Jine drawn from this to the Chippewn-Luce County line
ot Lake Superior (Plaie XI), It Hes Letween 46° 40° and 46° 467
north Intitude and between 84° 77 and 85° 15 west longitude.

In the short, time spent in the field at Whitelish Paing ali of jis hodies
of water could net he visited se specinl attention was given to the fish
near Vermilion, this piace being headquarters for the work. This
limited region, fortunately, was very diversified and appeared 1o have,
within o radiug of two miles, fish habitats typieal of the whole aren
(Fig. 3).

Topography.

Country of two distinct kinds exists in the Whilefish Point Tegion:
(1) farested uplancd with sandy soil, recently burnt over almost every-
where, (2) lowland with tree-covercd sand ridges running in general
parallel with the Lake Superior shore and separating large nrens of low
and leve! open marsh and wooded swamp Iand containing o nunber of
sinall lakes. The upland and lowland areas are sharply demareated
by a steep slope or bluff. This is about seventy-five feet high nenr
Vormilion where it runs in o gonernl east and west direction and is
loented nearly a mile back fromn Lake Superior.  Seme distance cast
of Vermilion it is much farther from the lnke than this; and west of this
plzce, it approaches within a few Inmdred fecl of the Inke. The Lluff
represents the shore line of the old Lake Nipissing. The lowland about’
Vermilion was thus once covered by ihe water of Lake Nipissing, so
it is newer than that of the more remotely submerged upland.  Along
Lake Superior Ties a hroad, sandy benely with seant vegetation and much
drift strewn upon ib and with a pebble zone severa! feet wide close to the
water'’s cdge (Plates XII, NXIII and XIV). The shoal is here broad
with w firm sancly botten, without evident plants, and with g sub-
merged pebhle zone in the shallowest part.  “The small lakes of the belt
of wnrsh land (ealled marsh lakes in thi paper) are surrounded by
sedge marshos amd waoded swamps; Uhey le with their long mxes general-
Iy pa with the shore of Lake Superior and 1he sand ridges.  "They
are all shallow, probably nowhere over seven feet and in most pinces
less than three foct (Plate XVII and Fig. 3}, The Shelldmke River
cuts through the upinnd some two miles south of Vermilion, expanding
into o i called Shelldrake Lake (Piate XI, XXV and g 3). Con-
ditions about this lake, except n few marked vegelal differeners, are
quite similar to these about the morsh lnkes.
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Vegetation. -

The Whitefish Point region has a rich and varied vegetation.  This
Bas been little interfered with on the Towland, but much of the upland
has been burned over, and the forests have heen eut off, so that the plant
lile retains little of its primitive charncter,  One small wren of severad
acres nenr Vermilion still hos w thick, untouched growth of large pines
{Pinug strobus-and s resinosa) nnd is an isolated relic of the great

-pine forest that onee covered this region as well ns much of the rest of
northern hlichigan.  In other places, the uplind has only small trees,
prominent among which arc sproces {Pieea sp.), jack pines {Pinus
Banksiena), birches (Betwle sp.), nlders (Alnus sp.), aspens (Populus
tremulordes  awd Populus grandidentuta), red onks (Quercus rubra),
maprles {Adeer ap), oll Férming senilered growths or in a lew places
smpll forests or coppices.  Tall pines exist here and there over the burned

aren, but their charred stubs nre more numorous.  Kverywhere on this

upland, there i an undergrowth, composed chiefly of onik ferns (Phe-
yoplerus dryopterus), blucberry (Vaceindum sp.), wintergreen (Gaul-
theria sp.), bearberry (Arclostaphiylos wwa-ursi), sursapar {Aralia
sp.), trailing arbulus (Mpigaea repens), peatly everinsting (Anaphalis)
and o number of other planis inchuding many grasses and scdges.
Reindeer moss (Cladenia sp.) and other lichens weore albundant and
vory gencrally distributed,

The belt. of lowland along Luke Superior, where marsh eonditions are
prevalent, hns a vegelndion very dificrent from that of the upland just
deseribed, Imb the dry sand ridges have assecintions of plants very
siwnilar 1o those of the upland.  Beth the upland and the sand ridges
support birches, aspens, alders, maples, ved pines, and white pines as
their most neticeable trees; and Dlueberries, huckleherries, winter-
greens, and onk ferns form the ehiel undergrowth on the high ground
as well as on the lew ground. There are some plants, howoever, that
while commea on 1he sand ridges appear to be searce or abscut on the
upland.  These nre: Balsam fir, (Abies bolsamea), willows, (Saliz sp.),
serviee hevry, (Amalanchier conadensis), wikd cherry, (Prunus sp.),
il osier dogwoad, (Cornus stolonifera), raspherry, (Rubus sp.), low
Junipur, (Juniperis conumunis depressa), Labrador ten, (Leduny sp.),
hunelt berey (Cornus canadonsts), dogbane (Apocyraen sp.), pigeon
berry, {Phytolaecn decandre), Beach pen (Lathyrus maritimus), skull
cap {Sewtcllaria sp.), rattle snnke ylanlain (Epipectis sp.), St. John's
worl (fypericun sp.), spotted fouch-me-nof (I mpati
berry (Vresinium sp.), and sand ehervy {Prunus pumilad. A number of
other common plants were not determined; and there are many specics
an these vidges represented by But a fow individuals in enel ease. One

ns hiffora), equiw
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of these is the e cedar (Tindperus wirginiane),  Many mosses and
lichens were present here; the lniter including same long pendant forms
that made festoons amang dead tree branches.

The low ground between the sand ridges has a iarge varie
which ave chiefly hydrophytic. Tn the small lakes, extensive heis
of stonewort (Characene) are found in some places; i athers, wal
weeds (Eloden eanadensis) grew in patehes on the hottom.  Prnd-
weeds thrived in the deeper parts of the lakes.  OF these thore are (he
clblong-leaved forms (Po’amageton. hucens and P, nalans) and the narrnw,
linenr-leaved, grass-like pondwecds (Pofamngeton rutilis and 1. hetoro-
phytlus), commonly producing grayish green tults up from the hottom.
In places there are alse many water milloils (Myréophythom =p.) and
bladderwerts (Utricwiuvia intermedin, and /. milgrris  americana).
Yellow water lilies (Nymphaca americana) Tarm patehes of varying ex-
tent. Distinet zonal arrangements of pondweeds amd water lilies aro
not present in Alwese Inkes, Lhe plants o ng in irregy patehes;
indeed, water plants are nel n conspicuous feature of these hodies of
water, for, in most places, rooted plants are absent and the hotlom
composed of loose muek or bard sand, neither of which appears [avor-
able for rooted aquatic plants.  Considerable algae were found in o
number of places, but like the sced plants, were not generally dis-
tributed.  They mostly form gelatinous musses (Nestoc sp., Anaboena
sp., and Reindarie sp.) or green, floating scums, with filunents of
several speeies indermixed, but with those of Sprragyre fuefatitis and
Aygreme sp. predominating.  Green tults of Vauckerin Maments grew
on the bottom at somne stations.

Lxtensive sedge prowths berder the marsh Inkes almaost everywhere,
In places the plants arc in clumps se it is impossible Lo fingd a line sepn-
rating Inkc and marsh (Plate XIX). Some plants talien from a typicnl
shore growth proved 1o be Carex lenugizose, Dulichinm arendinaceron,
and Fleocharis sp. Much moss, ineluding Sphegrwm, prows nhout the
bases of the sedges in the wet marshes, as well as piteher plants (Sar-
racerdia purpuren) and eranberry {Vaceinium Oxyeoccus).  The latter is
bropegaied in the Whitefish Point region and forms a verv prefitable
industry there. A low shrub (Myrica Gale) thrives in large mumbers
in zones and patehes about the edges of the . Jakes ns well as n other
parfs of the marsh region.  This plant is shown in Plates XVII, XX
and XXI.  No attempl was made to identify all the marsh plants, and
only a few other conspicuous ones will be mentioned, These are:
cat-tails  (Typhe latifolic), blue flags (Iris versicolor), arrow lead
(Sagitiarie sp.), bulrush (Scirpus walidus), Cassandra (Chomaednplng
sp.), smark weed (Polygonum M. whlenbergis), bur-reed (Sparganinm
edrycarpumy}, marsh bluebell (Companda aparingides), marsh five-

of plants,
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finger {Pofentifla palustris), rosemnry {Andromeda sp.), colbon grass
(Eriophormn  wirginicum), and high hucl
Willows formed patehies and borders.  Twwaracks (Lariz laricing
with spruces formed thick swamps and also grow singly over the marsh,
Mnny of these tnmaracks were dend (Plate XVIII},

Where the marsh Takes teuch tnmarack or spruce-cedar swamps,
their shores are wooded (Plate XXIIA). The oldess, thickest SWAIMpS
and those with Inrgest trees are near the Nipissing bluff.  These are
quite extensive near Vermilion and eontain besides spruces many white
cedars, with birches, maples, mountain ashes, and many famaracks
forming marginal growths. These swamps have wet, soggy floors or
small peols or shreams with Inonmocks, exposed roots, falies trees or
Timbs.  Sphagnum sp. and other mosses thrive here with many pitcher
plts, ferns erchids and other ferms. About ihe cdges of 1hese
awamps, thick undergrowth is commonly present with such planls as
high huckleberey, colton grass, willows, sweet gale and roscomary con-
spicuous,

Inuertebraes.

As with the plants, only those invertebrales most closely related to
the fish life in an ecologieal way were given purtienlar sttention; these,
of eourse, are those which are aquatic or have aquatie stages.  Insccts
were observed in largest numbers. Some very noticeable ones are
biting flies, about the size and general appearance of house flies, which
are exceedingly mwmerous, much more so near Lake Superior,  In ap-
pearancs amd behavior, they are ke stable flies (Slomosys coleftrans);
and it is passible that they are this insect, since n specimen of the species
was found in s smnll eolfeetion of ingeets made along the lake shore.
Mosqnilees are very numerous, and they were mest in ovidence nbout
the lowland mmshes, toward evening. A few specimens collected
proved to be Cwlez syfvestris, Culer suboantans, antd Anopheles quad-
rimaculates. A number of kinds of deagon-flies und dninsel-flics,
swrms of pauds, small, mmoying tnbanide, and many moths, nnd
butterflies, were the most conspicuous of the nerinl inseets. Gn the
water surface were gyrinids, water stritlers, and other inseets with some
spiders,  On flonting water lilies were scen Jenf-eating beetles (Denacea
sp.) and frequently Inrge, slender, nuked eaterpillars (Beltura sp.), that
eat the channels in these leaves and mine their petioles (Welch, F984).
Tiger beetles are common on Lake Superior beach.  Some caught there
are Crcfndetle hivtdcollis. . Deneath the surface in the marsh lnkes and
in the heach ponds were found many inseet larvae and some adults.
A list of those collected is here given:

Mny-flics: Heptegenia.

borry- (Gaglussacie sp.).
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Diragon-flies:  Aeschne sp., Qomphus sp., Tetragoneura sp., Soma-
tochlora sp., Lencorhinia infacla Mag., Sympetrum sp., Ladonia eviste
Say, Libelhda pulechella Drary, Plathemis lydia Drury, and Erallagme
sp.
Aquatic IHemiptern: Notenecla wndwlote Sny, Ceriva sp., Arclo-
cortsa nitide Lich,, drefocorise inferruple By, Lethocerus sp., Gorrds
remrges Bay, Uerris rufescutellalus Latr,, Gerris marginatus Say.

Alder flies;  Sialis sp. ’

Aquatic Dipter Chivenomus sp., Ceralopodan sp.

Aquatic Coleoptera:  Dyticcus sp., Gyrinus ventralis Kirby, Gyrinus
canadensis Regimbart, Dineutes nigrior Rob.

‘rustaceans were net found in noticeable numbers anywhere, yet on-
fomosiracans formed a prominent part of the food of small whitefish,
herrings, suckers, stickichacks, and pereh that gnthered in inrge numbers
during calms on the Lake Superior shoal. The compact masses of
entotnostracans In the fish stomachs and intertines are of an orange
celor and frequently are evident through the bhody wall of an undis-
sected fish.  Analyses of the material revealed three gencra and three
speeies in the stomachs of the [itle fish examined; these are:  Bosming
fongirostris, Dieplomus eskiandi, and Cyclops wridis brevispinosus.
Droppings of the fish were numerous an the shore at the waler's edge,
where they formed minufe windrows, like orange-colored slrings,
thrown up by the gentle waves. The distribulion of these small erus-
taceans was not sludied, but they ‘appenred very scarce in shallow
water; none could be seen dn dvaler dipped up in a pail or hottle.  The
mazginal shoal may not lre the main feeding ground jor the fish, which
may he there for other rensons such as higher water temprealure, or
eseess of oxygen,  Entomostracans were nlso found in the stoma
of fish faken in bodies of water other than Luke Superior,

Crayfish were ovensionally caught in the marsh Iakes and were
guite common in their outlet streams.  Cambarus virdis was the only
species found here, but of the two speeimens Gaken in Shelldrake LRiver,
one was Caombarus vivilis and the other €. prepimguus.  Amphipods
could be picked frem masties of aquatic plants deawn in by a nei.
Thase taken were all Ifyalella nickerbockers (Baic) and Ewerangonyz
gracilis (Smith). The former appear the wnost common and more
generally distributed.  Amphipods also were in Tnke Superiar for they
were faken from the stomachs of Menominee whitefish. A Tew isoporls,
Mancasellus tanaz (Smithy, were fond on plant debris from the marsh
lakes.

Mollusks were found in numbers by the writer only in certain places.
In & small, marsh-berdered bay of Beaver Lnke (Station 55), muny

sinall bivalves could be taken by drawing the net through the thick
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murk on the hottom.  These were Sphererium rhomboidesm Say, They
v ather parés of the marsh Inkes, bul nowhere were thoy
found fn such numbers as thoy were at Station 55. SBphacrivm stmile
Say, was found in a collection from the maesh lakes. Three univalve
mollusks, Physe heferosiropha Say, Planorbis antrosus strictus Baker,
and Physe gyrina Say, were incidentally ted with fish.  Physe
gurina was found ouly in Lhe Shelldral River, and the others in marsh
Inkes and beaeh poneds west of Vermilion.

The marging ef the shallow marsh Inkes are favorable pluces for
lagehes. These ereatures are eavenous, and much difficulty is ex-
pevienced in feeping them from one’s body while wading, The lollowing
leechios were taken by the writer in the region:  Placobdelle rugosa
(Verill), Hoemopsis mavmovatus (Sny), Macrobdella docore (Sny) .4.3.‘_.5q
Glossiphonin complanntn (Linn.) Jolmston, freldella punclate (Leidy),
ol Bine fereida (Verrill).

Sponges, bright greew in color, often formed extensive growths on
submerged Dbrush, roots, logs, and other ohjects. The foflowing wore
eollected: . !

Spongille lacusiris (Linn.), Spengitic fragéilis " Leidy, and ?.:....:.".a
Juviatilis astrosperma Potts,

These three forms appeared (o be clusely associated,

Near t face of one of the beach ponds, the water was o b ight
green due Lo an abundance of eiliated protozenns (Stentor fpteits 1hr:).
Anelher conspicuous protezoan in one of the marsh lakes produced
Jurge, jelly-like colonies  IL appenred to be Opkrydium sp., which the
weriler has fonnd abuadan . in Walnat T ke, Oukland Cloundy, Micligan
{Nank 1908).

Fertebrates Other Then Fish.

The nmplibisns and reptiles of the Whitelish Point region. have
Been shdied anel a paper published on thetn (Thompson and Thompsoen,
1913). - A number of species were taken in the conrse of the ficld wark
on fish, whick were, Rone pipiens Rona septentrionaliz DBaird,
Rana clamitans Latreilie, Bufo americanus LeCont , Thamnephis sirtalis
(Linn.), and €hrgsemys belli Cray, Tadpolds were found in some num-
hers in quict sunny shoals of Shelldrake River and Shelidrake Loke and
in ghallow, quict tributaries of Vermilion Cre

Many bivis were present in the region during the time of the field
wark, but like ather terrestrial animals, they were given little altontion.
A detailed report on the birds and mammals of the region has been
published by N. A. Wood (Anmual Ieport of the Michigan Acailemy of
Seience, Voi. X VI, pnges 55-73). Since these forms have been treated
by Mr. Wood, only notes on the beaver, Custor canadensis michiga
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nensts (Bailey) will he given in this paper, for this species is rolafed
te the psh life of the moarsh lakes in an espeeially important eeologi-

cal way. .

The work af heivers wns very mnanifest. wimost. everywhere about
the muush pools.  These were in the form of lodpes (IRuthven, 1914),
submerged piles of sticks gathered for food, Telled trees, dams (Plate
XVB), and networks of channels through the mnrshes.  The dam on
Mason's Creek wus a new ane, and above it a lnrge pond had heen ve-
cently formed; this had many dead irees standing in the water, as well
ag dying ones with wilting leaves.  Forest conditions are rapidly chang-
ing to pond conditions here; and thus a new dwelling plnee for fish will
in all probability be formed.  The marsh Inkes appear to be very
good habitats for beavers,  Both the marsh and lake region are readily
aceessible one from the other by the animals, and by means of channel
they can easily get to wooded arens where th an abundanee of
food in the way of young frees.

=

Climalic Features.

The climate of the Whitefish Point region s prabably that of nerth-
crn Michigan generlly with o litths maore than the usuad rainfall due Lo
its proximity to Lake SBupertor.  Aceording to dain given by Leverold.
(1911}, the mean annual temperature of the Northern Peninsula is near
40° I, with a few days when it exceeds 90° F, and a fow when'il is helow
20° . In Angust, the average temperature is near 60° Fo The rai
fall is near 34 inches each yenr; at Whitefish Poinl it varied from
than 25 inches €o near 30 fnches frem 1906 Lo 1910, inelusive. [
s constierable snow, and winter conditions Inst wsually from e
November to Inte April. The small Iakes are frozen over during th
time. The warm season is, therefove, short, with spring, summe
nutmmm conditions from Muy to Octaber.  There i an abundanere of
sunshing, and the periods of dayiight are fram 3 A DL fo 9 PALL o
length of time [avorsble for plant growth. .

In Angust, 1913, when most of the fisk work was done, the weal
wag, for the most part, pleasant with dayg mostly warn wid sunny
nights cool and clear.  There was & rainy day or two and a few show
of short duration, he senson was called by residents a wel one,
From July 15, 19013, te Augusi 28, 1913, the range of temperature
readings at the Life Saving Station on Lake Superior beach were front
387 1" 10 807 F. With the permission of the T, 8. Life S8aving Serviee,
these readings are published here:
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'The wind as shown in the above table varied muel ns to direction
in the Jate summer of 1913, It also varied in intensity, but only a lew
times wag it strong enough to produee a very rough sca-on the lake.
Water temperatures were taken with each fish eolloction. A Hst is
here given with accompanying air temperatures taken ai the same
times.  The latier are given in parentheses,

Lake Superier Shonl; water under two feat deep: 65 (60), 65 (70},
GG (G7), 55 (68), 66, 6. :

Beacl: Ponds: G5 (79), 80 (82), 70 (63), 69,

Marsh Lakes: 71 (6Y), 73 (68), 73 (77), 76 (72), 73, 72 (72), 70
(70), 62 (60), 69 (61, GS (58), 75 (52}, 61 (60), 70 (68), 75 (70, T4 (G8),
75 ((1), 67, 60 (6U) 65 (04).

Outiet Streams of the Marsh Lakes: 68 (62), 69, 74 (68), 65.

Sheildenke Take 83 (5%, G5 (68).

Shelldrake River: 43 (70). .
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Methods and Acknewledgments.

In the study of the fish of the Whitefish Point region, oxtensive
collections were mnde nnd each was studied in detail Lefore_another
was taken up, An attempt was mnde to get o complete eollection of
the fish inhabiting the region, but not to such an oxtent as to interlore
with the study of the habits of the speeies in their respective habitats.
A convenient laboratory was fitted wp, and the fish were studied in an
aquariym.  In this way it was possible to become well cnough ac-
quainted with the different speeies so that they could easily be recog-
nized under favorable cireumstances in the water aficld.

For watching fish binocular field glnsses and a water-glass wore
found very helpful. In Lake Superior a farge, fifty-lfoot minnow seinc
and smaller “common sense” seines wore hawled on the marginal
shoal. Fish from the deeper shoal were obtzined from fshermen, who
very willingly permitted the writer fo examine their “eatehes,” and to
retain desirable specimens.  In the marsh inkes and beach ponds a
six-foot, “common sense” seinc was used almost everywheve, This
can readily be handled by ene person while wading or from a row boat.
In the marsh, in narcow beaver channels, and for scooping under hanks
of streams, under gale growths, and about sedge clomps, o Inrge minnow
dip net (1 [-2 x 3 ft.), wns suecessfully used. A minnow trap on the
plan of a fyke-net was kept sct mueh of the time, and some interesting
specimens were taken with it.

Many photographs of the fish and their envivonments were tnken 1o
supplement the ficld notes, negatives and prints of which are fled in the
Musewm of Zoolegy, Ann Arbor, Michigan. The field work was nearly
all done by the writer unassisted, but at times help and supgestions
were given by fhe following nama! residents of Vermilion: John
Clarke, Wil Clarke, Fred Wetherhog, and Captain J. A. Carpenter of
the Life-Saving Station. Special mention should be made of the sor-
viees given by Mr. John Clarke, whose lamented death in May, 190,
removed o good friend, ndvisor, and efficient assistant to the members
of the several ficld parties.  Mr. Roherl Carlson, lightkeeper at White-
fish Point, furnished information concerning the fisheries at that place.
Mrs. Hankinson preparcd and identified plants and contributed in
ather ways to the progress of the worle,  Mr. Seymour Bower, & \per-
inteadent of the Michigan Iish Commission, made the myes gation
possible by procuring a permit to coileet spocimens of fish,  The work
was done under the direction of A. G. Ruthven, Dircetor of the Museum
of Zaalogy and Chiel Naturalist of the Michigan Geslogieal and Bin-
logieal Survey. Ar, N.-A. Wood of the Museum of Zoology at Amn
Arbor gave the writer some usefil suggestions and direetions and ool-
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he lollewing speciali el

teeledd some fish for him in the region 5 na
materinl colleeled :
. N. Transeau, Charleston, Ilinois, Algne and some seed plants,
Philip Dowell, Port Rieiimond, New York, Club-mosses,
C. IX. Dodge, Port. Hnron, Michigan, Seed Plants,
(1. N. Calkins, New York, New York, Protozomns,
N. A, Harvey, Ypeilanti, Aichigan, Sponges,
4. P. Meure, Philadelphia, Pa., Lecehes,
Dreyant Walker, Detroit, Michigan, Mollusk:
J. (. Needham, Ithaca, New York, Dragon-flies,
J. R. 12e In Forre Bueno, White Plains, New York, Hemipiern,
C. Betten, Lake Forest, Hlinois, Crddice-flies,
Chas. A, Haet, Urbana, [Minois, Water beetles,
V. T3 Shelfowd, Urbana, Hlinois, Tiger beetles,
0. A. Johannsen, ithaea, New York, Aquatie Diptern,
Chancey Juday, Madison, Wisconsin; Enlomostraeans,
AMiss Ada Weekel, Gak Parls, llingis, Amphipods,
Aiss Hnrriel Riehardson, Washington, 1. €., Isopods,
A. T8 Orimann, Pigtshurg, Pennsylvanin, Crayfish,
A G Rothven, Ann Avbor, Michigan, Amphibians and Ltepliles.

FISIL 1TARITATS.

Fish are the mast abundantly vepresented of &l the vertelrates of the
Whitefish Point region, but they do not inhalit all of the hodies of
water or all parts of any one of them. Deseriptions of the wore Im-
portand places where fish arve found will be given for the purpese of
enabling one to understand better the conditions under which the
different apecies live in the region.  Iiata on the relations of the fish
1o the environmenial faetors in iheir habitats wilt e ineluded, althougl
little informadion of this kind was revealed in the neeessarily hrief time
hat could be spent in the hield,  The portions of the hodies of waber
examined are enlled stations and are designated by numbers; those near
Vermilion are indieated en the sketeh map (Fig. 3). They may Lo
classilicd as lellows: :

Luke Superior Shoal
eeper Shoal
Marghnad Bl

Reack Ponds
Lower Beaeh Ponds
Upper Beach Ponds

Open Poud
Marsh
Beaver D Pool
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Marsh Lokes
Teoper water Arens
Shallow water Arcas
Mursh hordered Shaal
Wuoaded Share ’
Outlet strenms
Shelldrake Lafie
Shelldruke Itiver

Farke Superior Shoal,

Decper Bhoal.  Station 2. AL the end of Clark's pier, at. Vermilion,
the waler is abont six feot deep.  The zone having this or a little greater
depth out to about ten feet i called the deeper shoal, and the nart of
it examined, about the end of the pier, is Station 2. Pute X113 shows
the region in the hackground. The following conditions m
at, Station 2 doving August, 1913 depth, 6-10 Teet: water cle
and eomrmonly dislurbed, cven to the bottom; bottom of vlear, e
sand; and visible plants absent.  The species of fish, found in the onder
of their apparent abuiclance, were; lake lerring, common sucker,
brook trout, long-nosed sucker, Menominee whitefish, common white-
fish, rainbow trout, and tullilee,

The fish enught wore all fair-sized examples of their sperics, sinee 1hey
were cavght by fsherinen for the table.  Direct observations are ens
maule of all parts of his station from the pier end, AL times,

the station is vistted by these larger fish periodieally, and th v do not
permanently inhabit the place,  Small fish also frequent {his region,
It aceording to the writer's ebservations, only on their way Lo or from
shallower or deeper waler,  Immense numbers of Hithe fish were spen
about sunset after an unusmadly warm and q f
dizect, purposive way fron the shallower water near shore elose (o (e
water surfave and going oul to some depth hovend. e
lingering at this station.

Muarginal Sheal. Uhe zone of shallow water elo
as far as collections could be obtlained by wading, is ealled the marg
shorl.  The conditions here as follows: depth three
water usually elear, obly elouded by sand or debils close lo shope
when Dreakers are present; water eokl; bottom of hard. elear,
yellowish sand or with pebbles, the latder forming o discontinuous
marginu! zenc; no visible plants excopt some Liathriz zonata on sul-
merged parts of piles and other objects; aquatic animals other than
fish inconspicuous. Cnats and enddice-flics (A ysfacides sepuichralis)
were seen ad times over the water surface; n kingfishar, at one time, was

) the shore, out
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seen 1o dash in where small fish were schooling near the shore.  In four
places, there are mmsoal conditions, near the mouths of the three
streams draining the narsh and where there is a broad sand flat free of
pebivles and debris, a short distanee west of Vermilion (Station 5).
Ilere a person can wade out severnl hundred feet helore reaching water
waist «deep, The mouths of streams appearcd to have no specin! -
traction [or shanl fish exeept that of Yormilion Creck, which is probably

dne 1o kitehen wastes thrown in it a short distanee up strenn from its

menth  The shoal here is called Station 1., Many small fisk were ob-
servest ab limes about the enlering water.  The following apecies were
collected at this sintion: *aine-spined slickloback, luke herring, common
sucker, commaon perch, common seulpin, eommen whitefish, brook trout,
spot-tail minnow, longnesed daee, and brook stickleback.

The little herring were in large, compaet sehools, and the whitefish
were assoviated with thew,  The conminon suckers and 1he nine-spined
stirklehacks were both numerons, andd each species schooled hy itscll
with n few individuals of one often in Iarge sehools of the other. The
pereh assoeinted little with other species but were solitnry or in’little
compitnies, The seulpins lived em the boltom among the pebbles, and
there were probably many more of them at Station 1 than the eol-
leetions revealed sinee it was difficult to cuteh them with ascine,  Small
hurbods were apparentdy for the snme reason pooviy represented n eol-
lections,  Fhe brock stic cks and spot-tailed minnows and long-
noged ¢ace were ali very searce.

Over the large submerged sand fint, Station 5, thousands of young
herring and nine-spined slicklvbacks sehooled. A few young whitefish,
suckers, und perel were also here; the first closely nssocinted with young
herting and the other Lo w iefly hy themselves.

Pebble-covered shonls appeared to he avoided by afl ibe shoal fish
exeepl 1he bottom forms-—sculping and burbots.  Olten  immense
sehools of sticklebacks were seen just off the pebble zone nnd.not moving
over it. ’

The muin fond of fhese little shonl fish appears to be enlomosteacnns,
ehironmid larvae, and adults of var inseets that [all inla the walcr,
ad filamentons algae (Kotlrir sonota) -

fleaeh Powds.

Upen the Lake Superior shore, there are a number of small bodies of
waler, some only tempor antl formed In depressions (Plate XT11I)
hy the wives during slorme aned some farger ane formed by the damming
of the small streams,  The Tntter wre the only ones of interest here
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for they slone” comtained fish.  The beach ponds clonging 1o creek
systems arc of two kinds: (1) those of the loawer heach, which are elos
to Lake Superior and freely connected with it and (2) thase of the ol
wpper, or fossil heach severnl hundred feet baek fraom the lake and with
searcely any water connection with the ! ko exeept during spring

Tflonds.

Tower Deseh Ponds, Fwo af these were found in the regiou near Yer-
milion, one at the mouth of Cranberry Creek (Station 31, Plale XVA)
and one & mile or sa farther enst. on Welherhog Creck (Station 1213,
TFish might readily enter these ponds from Lake Superior. hut there is
no cvidence that they eften <o this. No fish were found on the take
shoals anywhere near the mouths of these two streams, al | the Fanmn
of these ponds 15 very dilferent. from that of Take Superior. i choof
these ponds is long and narrew, extending sey 1l hmedred fect making
a small angle with the lwke margin,  The waler is stained hroven but
froe from sediment and has a variable lemperature, usnally about
that of the air.  They are shallow, under Lwo feet in depth and the
bottem is of bLard, yellow sand with couspieuous “ripple 1 !
No vegetation except some diatom seam andd filamentous green alge
was ovident in the water and the shore was practieatly barren of veg-
olation.  There were ne nolicenable water invertebrales, exeept 2 few
insects.  Some aquatic beelles (Coplotonues Tulerrogainsy were caught,
e follewing fish, given as noar as possible in the order of their abun-
dance, were found in these ponls: eemmon surckser, reti-bellicd dace,
Leusiseus neogacns, Cayuga minnow, silvery minnow, common ey
horned dnce, brook stickleback, Town darter, and brook trout.

All of £lie fish 1aken in these puols are small examples of their species,
and none were represented fany numbers except the sucker which
were only in & depression abomt lave feet. deep around a partly sub-
merged stump ok Slation 31, Here were 4 great many little snckers
with very small examples of the other species lsted, except the trn
Orly one trout was found and this was hene: th a waler-logeed piee
of wreekage.  Very lew fish were moving ant in the open water of Lhe
pond, but all stayed about ohjrels which afforded some concealiment.

Upper Beach Ponds.  The pands of the upper beach are abont {wo
miles west of Vermilion and are much larger than those fust eonsidered
nnd possess a larger biota, They are fed by Masen's € ook, and 2
fittle, shallew, narrow outlel, winds over the beach 1o Lake Superior.
“T'he serics of severa! ponds are net distinel from each other hut are
cxpansioms of one systetn.  Two of these are much lavger than the
ethers and are abouk Gve hundeed by sevenly-five feet, Much vegela-
tion is in and about these hodies of water, and this approaches in ehi-
acter that of the marsk Jakes fnrther back from Lake Superior. At the
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end of the series plunts are especially numerous and form 1 small

(Station 172, Plete XVIB). A short distanes above this a
henver dam is across the o near where it emerges from the woods
(Vlate XVB).  The dam is n new one and has sed the ereek to
flooel o darge woeded area recenlly.  Below the dam is a panl {Station
171, IMate XVI3).

Murltinvertebrafe life was in evidenee about these pools and marghes,
The fullowing aquatic forms were taken in the net with fish co leetions:
dragon-ly lnrvar (Aesehna, Sematochlore, Gomphus), water striders
(CFerviz remigesy, and lecches (W aerobdelln decare, Haemopsts mar-
moralus, and Plocobdella rugose),  Alinched 1o many submerged oh-

jeels wa panges (Spongilla fragilis), A protozoan (Stentor dgneus)
swirmed near the water surface, giving a considerable aven of it a bright
green color. .

The neticeable vortebrates were [rogs, tadpoles and o sumber of
i In general four types of fish habitats e present: (1) the deeper,
open water areas; with water about threa fect deep and o hard sand
bottom, over which there is Titide cebris or humus; water plants nre
abgent, exeepi- a {few small patehes of stoneworts or hladd worls, {2)
the marsh region, with a thick growth of partly submerged sedges,
rushes, Hog, le, anel & numbaer of olhers and also much green
algae on Lhe face and mmeh stonewort benenth i, (3) marginal

© ol very shatlow water, two or (hree inches dueep, and wnusually
explosed o sunlight owing (o o sear ol seeel plants,
el (1) the pool hensath the bepver dam (Station 171, Pinte XV,
which i= about {wendy by Ihirty feet with n depth of nhout three feet
down Lo the sund bottem, over which there is 1 foot or more of deard
lenves, sticks, and other litder, aned growths of stoneworl; the water
was eold (65° ul stagnand, since the pool is supplicd by percoln-
tions through the beaver dun.

It the open deep rreas (No. 1, above), the foliowing fish wore faken:
Biack-head minaow, Cayuga minnew, horned dace, Leuciscus neogacus,
Plack-nosed dace, and brook stickinhack.

None of these were abundant or genernlly distributed in this type of
region. “The Cayugn minnows were chiefly in a few large schools in
the decpest water; and those eheerved we large exnmples of their
, while all the other fish taken were muek undersized,
nesharen (No. 2, above), chiolly in the more open pluces, the
o ennght: red-hellied dace, silvery minnow, binek-
heasd mitnenw, horned dace, Leeisens neogeens, Cnyuga minnow, black-
rosed daee, mud ininraw, amd brook stickleback,

Most of these fish were small, inder an ineh in length, and each
species, exeept Cayoga minnows, [.. neogacss, and mmud minnows, was
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shundantly represented.  This marsh is the only 1:.:: in the ﬁi___,
fish Point region where horned dace wers found in any num :__
The marsh appears 1o be an important feeding ground {or the smalle
mzm_—..__a marginal shoals (No. 8, above) were visited hy many 5:”,_: :.nm:”
It o representative colleebion of them was not made; one #pe _#n_.._ d_ _;.
harred killifish, seemed to be 8:_.:‘6; to these piaces and war telerably

COTRMON. . . i H —ﬂl _:.

The poal below the beaver dam (No. 4, above) was frequen ._
ook sticklebacks, red-bellicd dace, Lewciscus neogaens, Dlack-nosec
dirce, and mod mitews. ) .

The slicklebacks were numerous, and appeared to :_q.:;_ In .ﬁm: :5_“
in any babitat examined in the Whitefish Point region,  Some c_
themn were lnrge, being nearly three inches long. A few opeued _::r
heen eating inscets and algae.  The other fish were n and presen
only in small numbars.

Mavsh Lokes and Streans.

The small lakes among the sand ridges on the strip of Towland along
Take Superior with their nutlet streamns, channels, ﬂcaﬁ“_ heaver ring,
and other boties of water conuected with them, contain mmuy snall
fish and sowe large ones.  They are, morcover, everything considerad
we mast produclive places for stadying and collecting A.:_._._p_, organisn
in the Whitefish Point region.  The lakes piven parlienlse aiention
are close to Vermilion and are shown on the sketeh meap.  The names
nzed for these were for Lhe most part invented by 3_._... .ﬁ.n_:E.. ]

Aceording to Leverett {1911), regions below the Nipissing L_:q,. Tine,
including the lowland about Vermilion, nre very young geologicnlly,
pechaps not older than three thousand years.  When :.:. waters of
Great Lakea deseended {o their present level, sand Em_ncw. produeed
_:Ac_um_u_.‘.. by Loth waves and ice, were formed with the Ec.. vening de-
pressions.  Marsh plants began to grow and thrive here till they eap-
tured the shatlower paris of the flooded low ground. In place .“ thelbeavers
made dams to retain and clevate the water, which on rising H:.cuu._:i
oub portions of the marsh or otherwise ehanged its _.E::A Lhese
animals thus helped to preserve the small lakes, and in aned
other ways they have heen o dynamie factor in determining the l..
acter of the fish habitats.  Man has alse affected the regien in asimilar
way hy domming the water to facilitate eranberry culture. No i
were _.M:::_ leading to these lakes, except short streamlets from s
near the base of the Nipissing bluff. They appear to be fed ¢ _.::.,,
by seepage fraom the higher ground. The bottom of these lakes is
fonunclation a hard, yellaw sand, but over Lhis in many places, the
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n thick stratum of leose, buoyant muck, barren of visibli growing
vegelntion.  Where this deposit, is absent, the clean yellow sand sup-
ports few plants; bhul where ttlo humus is present, there is often o
growth of submerged nguatic plts, pincipally stoneworts, pened-
weeds, bladderworts, wider weeds, and water lilies. The magahy
shares have, ns a rule, cither redge growths (Plate XXIIB) or partly
submerged patelics of sweet pale (XXIAY. Cat-tails, bulrushes, smact-
weeds, andd some other plants charncterize the open marsh region. In
a number of places, the wooded swamps extend to the lake margin
{Plate XXITA).  The water of these marsh lakes is without evident
turbidity, but is slightly brown slained. In temperature it was found
8:::_5_,‘ ta be nbout that of {he 2ir, and the veadings :_.:_n were not
fnr from 70° 17,

Alihough fish are munerous in these lakes they are not found in all of
them or in all parts of any one of them. They have n marked tendency
to dwell near the shore, although' bottom gnd weter conditions in mid-
lake nre very similnr o those nbout the margin, except for those pro-
dueed by ¢he shore features.  Muck boltoms nre cvildently much pre-
ferred to the sandy ones.  On account of these restrictions in dis-
tribution, very definite fish habitats could be found. A consideration
of the important types of these will now be made. It is very difficult,
andl apparently impossibie to _::.w out these habitals in a successional
wiy, on account of vomplieations in their history, hrought about by
dams, channels, and other struetures built by beavers and man and by
the removnl cm beaver duns hy man, when their presenee interfered
with cranberry enlture and other intercsts, but in ro_,E:_ the habitsts
bave developed as follows,  When the water reeeded from the Niplssing
to ihe Lake Superior lovel and the sand ridges were formed, the inter-
vendng depressions were eapable of containing water in sufficien
amounts in some eases to Jorm small inkes. Wind and water borne

sand and weeumulating humns tended to make these Inkes shallower.
Beavers, however, converled parts of their shoals into decp water
areas by digeing chamels,  Similar work may have been done by water
eurrents. Marshes follewed {he shoals by the eneroachment of plants
on them, Tut in places there is a reversion to lake conditions by the
formation of channels and poots in marshes by beavers and soimctimes
this ocenrs temporarily when the marshes nre flooded by man to pro-
teeb or hurvest erunburries.  These operalions appear to be the chief
source of the muck deposits over the sand bottom in these lakes. A
considerable amount of this light black soil could be teansferred by
beavers from the marshes while making their ehannels or while using
them as runways, and when the lakes are lowered by opening the
sluices in dams for flooding eranberry maishes, currenés might be set
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up in these channels that would wash wueh of this :::ozn._ into the
lake, A enpid aecuvmlalion of uek over a plant association éa:m;
obliternte it, and the loaseness of the soil would prevenl plants again
taking root, 'T'hus regions like Stations 52 and 53 could he produced.
In more open parts of the lakes, this Hght muck may be earried and
vory generplly distributed by wind-made water cnrrents. Braver La
and Spruce Lake bave muek practically over their entire boltems. 16
is possible that ewrrents swenp this away complefely in some cages, thus
returning {he sheals to n primitive type, that iz, with sandy bolloms
and no plunts, but a continued acewmulation of organic debris in these
Takes must in time bring about a firm substeatum, pealy in nature, that
will support plants readily.  The marsh, then, cun rapidly eneroach on
the lake, and the la nge as o fish environment would Thus be reached.
Beaver channels and poals will finally give way to the marsk if man
destroys these anim s he is rapidly doing at present.  Spuee
swamps enerciieh on the open macsh and, in places, they have reached
the edpea of $he luke produring conditions for fish e which ave differenl
from thase of other purts of the lnke (Plate XXITA).

The probable developmental relatisn of these fish habitats to each
other i5 shown i the dingram helow.

Woodoed Swamp

I

Sedga Maxch

Huck covered Bottom Areas without Plante

quatio Plant _pmacu—wﬁo:-/ /

Desp areas without Plante zm—————-——" Sheala withoubt Flanis
fign,

5 hear Ver

nble developmental relation of fi
Michigan,

Diagrant showing pe

ats in the marsh lakes may be made

A classification of the fish h
as follows

Deep Waler Aveas; five to seven Teet. Natoral depressions, deep
chanmels, beaver exeavations, ote.
With lew or no visible plants
With stonewort association
With pondweed association
With water-lily association
i7
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Shallow Water Areas; nhout three feet and under
Without higher plants (barren shoal) .
With stencwort association
With water-weed {Floden) associntion
With poncwesd association
With dense growth of submerged aquatie plants, a member of kinds
forming n complex assogistion
With thick deposit of muck over a sandy bed ; no higher plants
With sweat pole {Afyrica) ussocintion
With waterJily (Nymphaen) association
Marsh Area, sedge, gale associntion
With shallow waler ahout plant bases
With beaver channels and paols
Wooded Shore.
Oullel Strenms.

Examples of the above-listed types of fish habitats in the mearsh
Inkes, so far as they were exnmined, arve here deseribed in detnil.

Deep Water Areas without Vegetation, This iype of fish bubitat
is poorly represented in the small lakes, for most of the water is less than
four feet deep.  Where it is eonsiderably more than this, from about
five to seven feef, it is ealled deep water. The channgl of Vermilion
Lake (Station 25, Ilate X XIIIB) is in many places of this depth with the
botlem of hard sand. No collections were made in the channel, but
from the boat only a fow large perel wereseen. Apparently there were
no minnews o other small fish. Tt islikely that these are peor feeding
places and used by fish chiefly ns highways.  Fish lingering here would
he mueh exposed to the attacks of pikes, which undoubtedly frequent
regions of this type; some huge ones were seon'in this ehannel.and other
deep parls of the marsh Inkes. A Inrge seulpin was enughtl in a place
of this charaecter Ly N. A, Wood.

Deep Water Areas with mueh Vegetation. Some deeper parts of
the chanvel of Vermilion Lnke (Plate XXITIA) had many water lilies
Torming patches.  Bearcely nny fish, exeept n fow very small ones, about,

©ancineh in leagth, and a few lurge pereh were seen nbout these. A the

cast end of this channal, Station 24, there is a region where the water is
five or six feet deep and where much fine-leaved pondweed grows, The
aren is roughly circular and about n hundred feed in dinmeter with gate
anrl sedgo-formed shores and an island of gnle near its center. A nearly
submrrged pile of beaver-cut wood lies ngninst this. The hottom is of
bard, yellow sand. This depression was undoubtedly dug out by
heavers,  Large perch frequented this place; and they were easily
.E:_mz with & hook baited with leeches,  On one occasion a huge pike,
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twor or more fect long, was snen to move away from hore on the appreae
of the boat,  Bome small fish were seen here, but they were unecemmo

Shonl Areas without evident Plants. These have a hard, sand
bottom with very few or no rocted nquatic plants. A strip of regio
of this type examined lay along the dam at the west ond of Vermilio
Lake {Station 28). Tish were uncomnmon here as at other places of 1h
type and with many hauls of the seinc only o few examples of Leuciscn
neegacus, hrook sticklebacks, and Iown darters were caught. There
an extensive shonl of this type at the north end of Little Lake but almos
no fish were found over it. At Station 111, of Hay Mendow Lake
barren shoal is also prevalent with the usual scarcity of fish,

Shonls with Stonewort Associntion. Shallow water a few in
deep with thick beltorn mals of stonewort plants is feund in a number ¢
bays near the east end of Vermilion Lake. One of these (Station 53
was given particular attention, This extends soma three hundre
fect into the marsh and is from about twenty Le eighty feet wide,  Onl
very small fish, an inch 'or so long, including many little brook stickle
backs, were found over this growth. Others canght were red-bellier
dace, Leuciscus nengacus, black-head minnow, and Towa darter.  Crin
fish dwelt in the stonewort masses. In the westivard prolongation «
Spruce Lake (Station 84) stoncworts covered a very thick muck deposi
almost everywhere.  Large mats of these plants often beeame detache
and came to the surface and flonted as shown in {IMlate XX113.} Only
few very small fish were found here as elsewhere where stoneworl
covered the bottom.

Sheals with Water Weed Assecidlion.  Water weeds {Findea cone
densis) grow in <lense patches on & hard sandy hotfom in Ilay Meadoy
Lake (Stallon 111}, where the depth is about two feet.  Many Tow
darters were found among these plants, but no other fsh were Toun
with them.

Shoals with-many Acuatic Plants forming o dense, comp
tion. In a few, shallow, sheltered places, submerged plants are num
crous, illing the water.  Onc of these is at 1he west end of a small Jak
{Station 101) where pondweeds, stancworis, hladderwerts, green alpac
with partly submerged rushes, sedges, sweet gale, and other plants forr
a complex associntion that nearly fills the water lenving little swinmin
space for water animnls (Plate XXII1TB). The entire lake is char
acterized by an abundance of vegetation (Plate XXTITA). At Statio
101 mud minnows are common, and this is & typical habitat of thy
species. A great many small Leueiscus nesgaeus were canght slong the
margin in different parts of the lake. These were about an inch T
length. A few smalt Jown darters were also caught in Lhis lake. ¢
small pike was noted. The following nquatic invertebrates wer
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common about the water plants: Sponges (Spongilla sp.), leeches
(Placobdella rugesn and Haemopsis marmoratus), snails (Physe hetoro-
stropha), and inscets (Labellula pulchelln, Somateehlora sp., Leucorhi-
nia {ntacta, Acschna sp., Avclocorisa nitidit, and Dyliscus sp),

Muck Betiom Shoals without Plante, The shonls, with deposits of
loose mueek (orming Jayers from a few inebes to five or more feet thick
over hard, sandy substzatn were slong mueh of the shore region aof these
small lakes, but the layer is thivkest in wind sheltered places such ns
amall bays. A good example of one of these is Station 85, which is o
bay running info the marsh on the nertheast share of Beaver Lake.
Heve the muck is two or three feet thick with Lwe (eet or less of water
aver it. The sand foundntion is not down so far but that wading and
heter collecting can be easily done; and ‘the muek i= seareely more
yesislant than Ihe water to n person going through it. The bay is
irregular in form and some seventy-five hy a hundred feet in dinmeter.
It apens into the Take by n mouth about fifly fect wide. The sedges
of the marsh ahout it are nearly three feel high and form marginad
clumps (Plate XIX), The waler is slightly brewn stained but free
from sedinwent and was found usuaily to have a temperature of 7¢° I
This station hng the lazgest and most constant. fish population for its
size of any station studied in the Whitefish Point region, and it is
evident Trom genernl obseevations  about the marsh Iakes that the
condilions in this hay nre these most aliractive to the fsh of these small
takes. The following species were foumd here:  red-bellied  dace,

ayuga minnew, Dlack-head  minnew,  silvery minnow, Lenciscus
neogacs, lowa darter, brook stickleback, common perch, homed dace,
white sucker, wud minnow, and cotmon pike.

The first. five species listed associnte closely with each other, forming
dense, compaet sehools that tend fo gather in peripheral depressions,
getting ns noar the marsh as possible hut apparently not entering it
They were probably finding food especia’ly abundant near it. Dis-
sections showed that dintoms, algn flaments, and insects were being
caten.  Slicklebacks were alundant and very generndly distributed
in this Lay; they wore not in company with other fish or naticeably
with each othier. They rest, apparenily motionless, off the hottom,
aned when the muek is disturbed they quickly gather about the eloud
so made, evidently looking fer food.

Only cne mud minnow was caught and this in the minnow -trap
placedl on the bottom. near the middle and deepest part of the bay.
This specics may be ahundant in this buy, but beeause of the habit of
Tiding in the mud (Gill, 1904), few could he cajstured with nels. The
Town darters could be seen “ereoping” over the surince of the muck
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botiom, leaving fittle trails behind them. A few pikes were noted i
and about this bay.

A few deagon fly larvae (Sematochlora sp.) and many small Sphacr’
wms (Sphacrium. rhomboideon) and a few snails (Physe heleroshraphe
and Planorbis antrosus shrintus) were the aquatic invertebrates found o
ilis station in mnking fish collections, Some tadpoles and a turt]
were nated. A solitary suudpiper was flushed, aud w kinghsher w
mained about the station, and new and then its splash could be h
as it struck the wader, or it could be seen to dash from a dead tamarac
to the place where fish were schooling, Recently used channels an
other cvidences made it appear that beavers were frequenling this ba
nt he tine the field work was being done.  These mals cerininl
constitnte & dynamie fenture in the aquatic life of this hay.

Another bay (Station 52) with similar conditions to that of Slatw
55 is o short distance enst of Station 55 and connecterd with the ba
called Station 53 {Plate XXA). It is oval in surface form and som
fifty by eighty feet in diameter. A deposit of muck some six or aeve
fect thick exists here. In nll probability the bay was dug ont Db
beavers. Ilundreds of fish were seen here on every visit.  They we
similar in relslive numbers and manner of associntion to thos
Station 55. The following were collected:  red-hellied  minuos
Cayuga minnow, Dblack-head  minnow, silvery minmow, Lencise:
neoguens, Jowa darter, hrook stickicback, aad commoen sueker.

Shrub-bordered Shoal.  In o number of places small shrabs (M yrds
Gale) Torm fringes nhout the edges of these lakes. Tish find seclusic
near and among the submorged bases of these plants. Station |
(Piate XXB) and Station 71 (Plate XXIIA) are the éxamples of 1t

- type studied.  Pikes were frequently seen here, apparentdy in nmbus

Red-bellied dace, Cayuga minnews, black-head mwinnows, and Do
sticklebacks were idlso often found and schools of large common sueke
stayed sbout the gnle [ringe of Station 50. Many of the suckers we
n oot or a little mere in length, and dozens of them were seen al eve
visit'to the place, aithough none were neled elsewhere in the mar
lakes except for o few at Station 53, This may have heen due Lot
unusually decp water, aboul three fect, alang this shore.

Spovges were abundant on submerged gale branches. Thase oo
leeted were Spangilta Ineusiris.  Amphipods (Hyalelta knie cerbockor
dragen-ily larvae (Tefragonewra sp.) and dipterous inrvae {Chevapom
sp. and Ceratopogen &p.) ware alse noted.

Water Lily Association in Shallow Waler, A place of (his kind
Station 116 (Plate XXEVA). A large school of small per
ineh and a half Jong, and alsa many JH e minnews, an inch or less
length, were found in this habitat.
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Marsh Arens.  The water In the sedge marsh elose to the lake is
frecquenied by mud minnows and a good many siall examples of other
specics commen in the lakes. The Intter was composed of blacle-head
minnows, brook sticklebncks, Iowa darters, Lenciscus neogeens, and
gilvery minnows, These were mostly about un inch in length and
were raught chiefly in the marsh near Station 55 and at Station 115,
When the marshes are artificially flooded, the small fish of the lakes
are said le go over them in large numbors.  The marshes are undeubt-
cdly used as breeding grounds for pike in the spring, and people living
at Vormilion tell of their coming inte these pinces at that time.

Some water insecis and other invertebrates were 1nken in the marsh.
Mosquitoes were very numerous. A few speeimens belenging to the

apecies, Adnopheles quadrimacdutas, were caught.  About the bases of

the sedge plants some dragon fly lacvae (Plethemis lydic and Semaia-
chlora) were tnken, nlso a few snnils (Planarbis antrosus sirimtus and
Physa helernsivopha).

Beaver Chamnels and Peols In the Marsh.  Ilhicse are narrow passnges
through the marzh dug by beavers.  Bome of them are quite deep ancd
extensive as at Stadion 51 - These lead to houses, o number of which
are on the island in the enst part of Beaver Lake. The passages nre
from about two to seven feet in wiclth ane three or four feet deep, and
have a great deal of the soft muck on their holtoms,  TFive radiating
from the heuse and one connecting the channel system with the inke

‘nve present ab (his statton.  Many small firh frequented them, bui no

collections of 1henm were made. To what extent beavers are a factor
i forming litlle bays like Station 52 and 55, iz an inleresting problem.
It can r - be geen how a group of radial channels like those of Sta-
tion 51 could start one of these bajy
hetween then s obliterated,

Waotled Lake Border.  Siations 85 and 110 are of this type. L]
here produce much shade, which is the chief eharacteristic of this type
of habital. duch submerged brush is present, which furnishes hiding
places Tor small ( On the shore with trees many shrubs, logs,
fallenn Timbs, and nnich herhage, incleding sedge growths.  The Jake
margin is cul up by little bays or channels that ave niimereus on the
swiumn) floor. following species were eaught along wootled shor
black-head wminnow, red-bellicd daey, Leuciscus  neogreus, Cayuga
mimmow, brook stickleback, and common pike.

Pikes find many retreads in the shore indentations.  Black-head
minnows were nunerous al Slation 85, atd hundreds of them erewded
up into the Tittle bays nnd channels. Brook sticklebacks also fre-
quented these places in some numbers.  Attnched to the submerged

o b R

by being widened $ill the marsh .
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brush were many sponges (M yento. fiuvialilis asirosperma) ns well as
dragon-ly Iarvae, iroches, snnils and ather invertebrates.

The marsh lakes have three small putlet streams in the Vermblion
region, ealied by the writer, Vermilion Creel, Cranberry Creck, and
Wetherhog Creek (Fig. 3).

Vermilion Creck flows from a pool at the junetion of three channels
(Station 24, Fig. 3), the largest of which extends southwand 1o Beaver
Lake. Tt is, for the most part, an artificially dredged diteh with a
board daw, which has o controllable spillway so the water may be made
to rise in the several ditches of the cranberry marshes to flood them,
According to many ehservations the ereek above the dam has a fi
fauna Jike that of the marsh lakes. Below the dam, the siream is
trregular in width and depth, perhaps six or seven feet om the avernge
and shallow exeept for a fow “heles’ where the water is still and nearly
two fect deep will mnud botéom and growths of pondweeds, fihunentous
algae, and other aquatie plants.  These are favorite places for hrook
sticllebncks. Where the creek cuts under the bank small brook trout
finel hiding places from which they arc easily captured with o dip net.
Tish were seldom seen out in the open stream, buf stayed in deep
places.  Their absenee here may have been due ta blue herens which
feed along this ereck (PMate XXIVB). The following fish weve talkesy
in this part of the stream (Station 22): brook sticklehack, hrook
trout, silvery minnow, comunon suelker, and Leweiscus neogacus.

A number of other animals were taken i the few net eolicetions mude
at Blation 22, Among these wore: two kinds of leeches (Erepdell
punctale aid  Hnemapsis marmoraius), crayfish (Cemborus  vivilis),
dragon-fly inrvae {Somatochlora sp., Gomphus sp., and Aeschne sp),
waler hugs (Dithocerns sp.), water heetles, and snails (Physa helero-
stropha).  Tadpoles were abundant in shallow tributaries of this ereck
and a number of frogs were scen about it.

At Vermilion the ercek is covered with o tramway made of heavy
limbers and driven piles. 16 extends out inte Lake Superior aboul i
lundred and Gifty feet as o strong pier {Plate XIIB, background).
‘Ehe sepurated overbead crogs thabers of 1his stoacture put the ere
in heavy shade like a woodland stream. Ne lealy plants develop from.
its sandy bottom or shore. 1§ s n fow feel wide, rather swiftf, aned hut
a few inches deep, except in o fow restricted arens where it is two frot
or g0 deep.  The following fish were canught under this tramway (Ria-
tion 21): breok trout, common sucker, long-nosed sucker, red-hellied
dnee, common perch, burbot, and common sculpin.

The trout here are small, but one nearly o foot long was seen.  ‘They
were afl found beneath submerged chjeets in the deeper parts of 1he

creck, Schools of little suckers wandered into the creck short dis-.

RS S
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tances from the Lake Superior shoal,  Twelve large examples of long-
mosedd dnee, o littie ever three inches in length, were eaught in o de-
pression of the creek bottom, where the water is about two feet deep,
just nhove the stream mouth.  This very small and restricted region
is the only place in the wholé nrea sludicd, where any bui very small
tong-nosed dace were tuken.  These large ones frem Station 21 were
enting black-fly larvae, which made up all of the material in the in-
testines of four of the dace opened.  The other species from this station,
listed above, were searce. The burhol was enught in the small [yke net
sel aeross the ereck just sbove ifs mouth so ns 1o catch cntering fish.
It i= possible that burhots visit the creck nl night. for fooad.

Cranberry Creek is a short stream which ents through the sand ridge
nlong the Lake Superior beach a short distance east of Vermilion
(Plate XIVI). On the beach it spreacis ont info a long, shatlow pend
(Station 31, Plate XVA). The part of the creck through the saned
ridge (Station 30) was the only parl examined.  Here it runs some twe
lundred Teet below a zmnll zoad hridge, winding about making pools
and narrows; the former are as deep as three feed and as wide as filtcen
feot, while nt the narrows the creek is constricted 1o two or three leet
and is but o few inehes deep.  The water is elear but slightly stained
brown: it is swift, and moderate in temperatire (68° F. at times when
the principal colieclions were wnde),  The butlom is of clean dune

smi exeept in pools where much organie debris hag collected. The:

banks are high, with seant vegetation, and are well-lighted. The
following =pecies of fish were taken in Crnnberry Creek: Treok trout,
blacle-nosed daee, Leuciscus neogaens, horned <dnce, comman suckez, and
brovk stickleback.

“I'he small, deep pools with overhanging bhanks harbored a number
of small brook trevl, but this was the only species well represented;
only n few of each of the others listed being found.

Wetherhog Creek is a short stream running from below o dam at the
enitl of Wetherhog Like nnd expauding in o beach poud,  The creek is
wide and very shallow and concealed by bushes for mueh of ils eourse.
Fish were searce in it, aned Tew dittle pereh and some Iown darlers
were the only enes taken in many hauls.

Shelldrake Lak

The lake that liss in the course of the Shelldrake River some twe
miles seuthenst of Vermilion (map Fig. 3 and Piate XXVA) is in
general similar o the larger of the marsh lakes just deseribed. It is
perkaps a little over o half mile in length by a quarter of a mile in
witlth,  An extensive shoal is present and apparently a large deep water
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area, bul this could not Le examined.  The bottem of the shoal is of
bard sand with a thin layer of humus over it in many places and muech
vegetation acewrs in this shallow waler, althongh irregularly distributed.
Partly submerged bulrushes, yellnw water lilies, scouring rushes {Fonae-
setum) Torm large and conspicuons patlches; and along the marshy
shore at the west ewd are rank prowths of Segitfarie, cat-lails, awd
sweot gale, ns well as sedpes, grasses, and other plants.  Under the
waler are pond-weeds, Dllderworts, tape grass, and water wilfuil,
Hponges praduce eomspicuous fufts and inzrustation on subwmerged
trush andd other objects; some collecied weve Myenia Seviatilis ad
Spongillu fragitis.  Leeches were common, nnd two forms were taken,
Haemopsis marmoralns and Placobdella rugose.  Bome isopods (Mon-
casellus lenux) were found. Larvae of May-flics (Heptayenin), some
water hugs (Coriza), and a few whirli-gig beetles (Gyrinies canadeasis),
were the aquatie nsccts iaken,

The more detatied observations on the fish were made at Station 112
(Plate XXVD). Small pereh were very abundant here but they stayed
abous the water lily zane.  Goad-sizedl Cayuga minnows were in large
sghools on the shoal Dut chiefly on parts where the water lilics were

" absent and thus not associated closely with the pereh, A fow stall

pikes wers found in (he sweel gale zone along the shore here.  One
good-gized one (about nineteen inches long) was captured heneath the
gale.  The species of fish taken- ot Lhis station were as follows: * com-
mon pereh, Cayuga minnow, spot-tailed minnew, common  sucker,
common pike; black-sided darter, Jokrny darter, and common seulpin.

In the large. ranrsh arca al the west end of the lake and eut through
by Shelklrake River, onc or fwo specimens of cach of the fnllowing
were caught:  murl ininnow, common pike, Johnny darter, and eom-
mon scalpin. A smalt erayfish, Cambarus propinguus, was taken here
with the fish.

Shelldrake R

A poclion of Shelldrake River, nbout a half mile in length,
alout tivo miles southeast of Vermilion and about o quarter of a
above Shelldrake T was exanined by wading the entive lenglh of
this portien and dipping with the hand seinc in all places likely to have
fizh.

am winds through n swamp with alde
Dirches, pines, and other trees, which produce a very dense growih
(Plate XNXVIA). Tt averages here perhaps thirty feet in width, but in
pl to o fow feet and widens to as mueh as fifty feet.  The
water is vlear, and very [vee of sediment bul stained.  The bollom ix
of hard, firm sand antl is bare almost everywhere excepl that it is

y BPrUces.
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covered with umnus in depressions or about plant growths.  Tho depth
is mostly less than fwo feet, but very irregular, with many shoals and
pools, some five or more fect deep. Wading could be done, _E_.qnqﬁ..
almost everywhere,  The waler was cold (63° T on the day when the
cxpminations of this pard of the strenm were made), and almost every-
wheve with a good earrent, but there are no rapids.  Water plants were
abundant in the swilter parts of the strenm, forming eblong patehes;
the principal ones of these were lape grass, stoneworts, or slondec-
ienverd pondweeds, and Frucheria, tho labter forming bottom mats or
tufts,

propinquis and G, wivilis) were cugght.  Water insccts were usually
in evidence.  On the surface, were many water-striders and whirl-i-gig
beetles {Gyrinus venfralis and . canadensis). Beneall the surface,
black-Nly larvae were abundant on €he lenves of tape grass, and some
dragon-fiy and May-fly larvae and caddice-worms were caught.  Small
bugs (Arctocorise nitide) were tnken in quantities in the seine. A fow
sniils (Physa gyrina} were collected.

Small tadpoles were seen on quict marpinal shoals. TFrogs and
smalt tonds (Brfo americanus) were Irequently seen along the shore of
the strenm. Kingfishers wore absent, which may have been duc to
ihe searcily of small fish.  Some heaver work was noted, but these
mammals probably influenced (he meager fish fauna of the tiver to o
very slight degree,  All conditions appeared to be favorable for a large
fish fauna, but nevertheless fish were surprisingly fow both as spocies
and individuals.  “Thiz part of the river looked like o fine trout stream
Bt no trout were found in it by (he writer or anyone clse, secording to
good lestimo Brook trout are in the seuth fork of Shelldrake
River, aceording to information reeeived; and they have been planted
ther bt apparently not elsewhore in the river.  The Tollowing speeies
of fish were caught in Sheildralke River; eommon sculpin, long-nosed
dace, common pike, common sucker, Cryugn minnow, common perch,
and long-eared sunfisic (7).

The lirst three species are apparently the only ones at all generslly
distribuled in the pard of the s{ream examined, and sculpins are mueh
mare. common than the others. A number of long-nosed dace were
crught, bul they were all very smaldl. These, with the seulping, were
tnken in the masses of steneworts, tape grass and pondweeds 1hat grow
in the swilt paris of (he strenm. The presence of so many sculpins
may be an fimporlant faclar in keeping trous from the stream for they
are well-known destroyers of trouf eggs.  One seulpin opened had been
enting a Inrge burrowing May-fiy larva and some other insects.  Small
pike were frequently seen along the quick margins. A sculpin two

Sponges (Myenin fluriatilis) were Tound, and erayfish (Cambarus’
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inches long was taken irem a pike len inches long.  Another, smaller
pike had eaten some small fish that were too hadly digested for identifi-
eation, and still ancther had fed upon inseets.  The suckers were searee,
All seen were 1ittle fish in a small sehool.  The sunfish (twe token in a
small bay with a muddy botlom) were the only members of the sunlish
family found by the writer in the Whitefish Point region. A lithle
perch, the only one caught in the river, was caught in the net with these
sunfish. Conditions in Shelidrake 1River, thus, appear to be Mavorable
for but one kind of fish, the common soulpin. - The other species were
not thriving Lhere and were represented by fow or small individuals.

L18T OF SYECIES.

The list below cantains the data on thirty species of fish represented
in the collections made in the Whitefish Point region by the writer,
Following this is a hypothetieal list giving names of spe whose
pregence was nob aseerlained by the writer’s dula, but from published
notes on their distribution and from statements made hy people living
in the region, the fish listed probably in some caseg, possilly in others,
belong to the founa of naythern Chippowa Counly. When there way
opportunity te do so, color deseriptions were made of fish fresh from 1he
water or from aquarium speeimens.  Ridgway’s Celor Standard and
Nomenclature (1912) was used in this work, Dimensions of fish are
slated in inches and tenths of inches.  The lengths given are total ones,
from the tip of the snout to the tip of the eaudal fin.

1. Coregonns clupeaformis (Mitehill).  Labrador Whitefish.—While-
fish are abundant in Lake Superior, but they are chicfly in a zone where
the depth is between sixty and o hundred feet (Paul Reighard 1010,
This zone is close Lo the shore at the cagt end of the region, at Whitclish
Point, but westwnrd it deparls farther and Tariher from the shore and
is about cight miles out at Yermilion.  The proximity of the area to
the shore at Whitefish Point males it very available to fishermen;
hence the importance of the fishery there.  Aoore (1805) states that
the Lesh whitefish grounds on Lake Superior are at Whitefish Point.
CGoode (1884 calls attention to the impertance of the fishing grounds
here and le the many whitefish caught nnd the large size of some of
them; he states that in soventy-four barrels of whitefish taken at one

gi

time, none were under six pounds and records enc specimen that weighed.

twenty-three pounds. Mr. Robert Carlson informs the writer that
about thirty tons of whitefish are taken at the Point every year, and the
largest ono that he knows of taken there weighed twenty-six pounds.
It is known that Labrador whitefish migrate shoreward, apparently
to feed on inseeis, in the summer (Nash.1908 and Patton 1912), and

: “
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upparently the catching of o fow adulls, each nearly o foet Jong, in
abont eight fect of water ol Vermilion in Avgust 103, is evidence of
such a movement. Cne of these fish had in its stomach insects of
severnl kinds, seme of which were winged. In swinmer inscets ua-
doubledly fall in the water in large numbors along the shore.

The specimens eolleeted from the deeper part of the shoal (Station
2} agree well with ihe deseription of Coregonus clupeaformis, given by
Jordan nnd Evermann (1911), but there is a possibility that some oc
ail of them were Linke Erie Whitefish, Coregonus albus, many of which

have heen planted in Lake Superior,  Mr. . H. Marks says that fish -

packers can distinguish the two forms, and Mr. Carlson reports two
types in the region, those with dark backs and those with backs more
om all thiz informnation it appears likely that C.
atbus is & valid speetes awdd is found in the Whilehsh Point region.

Lighteen littie whitefish, 3 (o 3.5 inches in length, were found in a lot
of small herring of similar size le than on the shoal of Lake Superior,
at Stations 1 and § (Plate XXVITI).  These were undoubtedly either
albus or chupeaformis {1lankinson 1914) and perhaps both were repre-
sented in the schools. A typical ene of these is deseribed ns follows:
fength, 3.5 inches; head in body, 4; depth in botly, 3; eye in head, 3.5;
sneut in head, 3.5; interocbital gpnee in head, 3.5; ventral line of caudal
peduncie, 2.3; least depth of eaudal peduncle in head, 3; dorsal rays,
12; anal rays, 12; branchiostegals, B; gill-rakers, 16 plus 16; scales in
Interal {ine, 75.

The writer has been unable to find a record in the literature of white-
fish beyond the fry stage as small as these laken at Vermilion. Kendall
£1903), writing of Caregonns clupeaformis, says, “It is not known to
the writer that the young of this species has been chserved, except the
fry at fish hatcheries, or where they are to be found after eaving their
birthplace in the thoroughfures and stremns, or at what age they leave
these places. It is probable that when quite young, they go to deep
waler, where, having thus eseaped their enemies in the streams, they
become the prey of rapacious fishes of the lakes.”  G. B. Goode (1884)
savs, “Relalive to the movements of the whitefish in Lake Superior,
Mr. Gicorge Barnston is of the opinion that the young and immature
whitehsh conline their range entirely to shailow water near shore,
e states thai pound nets in twenty to forty leet of water catch grent
numbers seven to eight inches long.  From the fact that none have been
[ound in iake lrout stomachs, he infers the young whitefish are not in
deep water where the trout dws
Wight of the little whitefish were ppeaed and their food examined.
\e prineipal data are given helow:
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The young whilefish, as shown above, were ealing entomostracans
frecly, and this appears to be the ehief foad of these found near Yer-
milion. Chirenomids were also talken by them in important numbe
Tn general the food of the young whitefish appears to be that of
the adult (3. 1. Bmith, 1873a, Forbes 1883, Hunkinson 1808, wnd
Patton 1912). No evidence was oblaiued that whitefish spawn in the
Vermilion region; u sandy bottom like the one there is unfavorable Tor
this activity according to most writers. Leathers (1913), however,
tells of their spawning on the hroad sand flats in Huron Caunty, Michi-
gan.  Mr. Robert Carlson informs the wriler that whitefish spawn nenr
Whilcfish Point.

2. Coregonus quadrilulerolis (Iichardson).  Menominee Whitefish,—-
This species was found common on the deeper part of the sheal near
Vermilion (Station 2). ‘Those taken were of edible size, w little over o
foot long.  ‘Two typical specimens opened had been eating prinei sally
amphipods; one had these only in its stomach, and the other had mis-
cellancous inseet. remains in acdition to them.

3. Leucichthys harengus {Richardson). Sagin Bay Terving,—
The many herrings fowned in the deeper part of the Lake Superior shont
are probably of this species for they agree with the deseription given
of L. harengus by Jordan and Jvermann (1911), who stafe that “'The
ordinary herring of Lake Superior are pliwed provisionaliy und
Leucichthys harengns, of which they conslilule a langibie variety o
subspocics, <distinguished by tie larger size, the mere eylindrienl form,
and, in general, by 1he still smaller adipose fin.  But these characters
are average oniy, and nre subject te.much variation, henee we re
from regording the Lake Superior herring a distinet species.’

Large scheols of little herving, two to three inches long, wr
quently seen elose to the shore, at Stations 1 and 3, but prefe
latter where there is a broad sandy area.  Tlere they formed compnet
schools, which had remarkadle coordination and rapidity of movements,
making it diflicult to get them with a seine.  Associated with them

ing 1he
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were a few young whitefish and other species. These young
berrings were, in nall probnbilily, the same species a8 the adults
taken from the deeper shodl, but singe there are at least four other
Leucichihys in Lake Superior {L. supernas, L. cyanoplerus, L. senithicus,
anr L. (ullibee), whose young nve apparently unknown in this bedy
of water, it is possible that they also have young represenintives on
the shoal. .

The coloration of one of the large herrings from Station 2, just ns it
wns tnken from the water, was as follows: upper parts, yellowizh olive,
except for n poreclnin green streak just back of the dorsal fin; lower
parts white, with light pinkish lilac reflections on the sides; dorsal and
candnl fing oiive; lower fins while. The very small herrings cavght
close to shore were similar in color {0 the large oncs, but they were
paler and morve silvery on the sides. -

Many lake hervings are enught at the Whitefish Point fishery, Mr.
Carlson reports sixty tons taken there in 1914. They constituted the
nz.r..ﬂ fond fish for residents of Yermilion during the time the writer was
in'the region, and they are of much importance to these people.  Many
of them were disearcecd ns wnfit for food on aceount of parasitic worms
in them.  These were of lwo types: nemntodes in coiled roasses in
the coclome nnd cestodes embedded in the flesh of the bnek.

Tour smnll ones were examined as to their foed, which was found 1o
consist entirely of entomostracans, chielly Cyclops viridis brevispinesus.

Forbes {1888) and Judny (1907) give notes on the feod of Lake
Herrings. (1 B, Conde {1884) considers them great destroyers of
swhitefish egps.

4, Lencichthys tulliber (Richardson)? Tullibee.—A tullibee wos taken

1

by n fisherman at Station 2, in o gill net (Plate XXVIIN),  In depth of -

hody, size of eye, and number of branchicstogals, it i3 more like L.
manitonlinis than L. tullibes, but it is most like the lntter in length of
head, maxillwy, and anal fin and in the number of gill-rakers and
seales befora the dorsal fin.  It, therelore, scems hest to assign it to
the species fullibes, but nob with posiliveness, becanso these ehar-
neters are apparently variable (sce table page 33, Jordan and Fver-
mann 1911), beenuse either species may be found in Lake Superior,
anel becnuse the writer is able to examine lub one specimen of tullibee
and is unable nt present {o compare this with type specimens,

“The following deseriptive notes were made on this fish: Length,
1.6 inches; length to base of candnl fin, 8.5 inches; depth in length (to
base of caudnl) 3.3; adipose fin in eye, 1.3; eye in bhead 4.4; caudal
pedunele, 2.5 in head; hend in length, 4.3; dorsal fin with 12 developed
rays; anal with 12 rays; scales in Interal line, 74; Lranchiostegnls, B;
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gill takers, 16 4 32; color {fresh from waler of the lake) upper parls
Dlaish gray; lower parts white with brassy reflections on Lhe sides.

5. Sabwo iridens Gibbons. Rainbow Trout.—One specimen was
{nken at Station 2. [t was about a foot in length, and in color was
bluigh slade above and white belov, sides silvery with pinkish reflections,
many small blacl spots sentterad over the back undl sides as well as the
dorsal and caudal fins, which hiad a pround eolor like that of ihe bk
lower fins white,

Tour small fish, cach about three inches in length, distended the
stomnch of this trout. They were badly digested, but there ean he
LitHle doubt but that they are little herring.

"The speeies is not uative to Lake Superior, bub it has been introduced
in waters connected with it.  Tishermen sy that they are frequently
taken in Lake Supcrior in the Whitefish Point re Townsend
(1902) records the capture of three at Whitefish Point, and of o lurge
one, weighing seven pounds, taken there on July 9, 1900.

6. Salvelinus fontinalis (Mitehill). Dastern Brook “Frov
mon in o number of places in the Whitefish Point region, in_ Lake
Superior, in ihe lower part of Vermilion Creels, in lower Cranberry
Creek; and onc wos found in the beach pond into which Wetherhoy
“reek flows. Nono were scen in the marsh jakes or in Shelldrake
River ot Lake. In Take Superior, the fish are of edible sizc, usnally
about a foot long. Here many were scen and some were enught in
about six feet of waler abous Clarke's pier (Station 2).  The following
notes were made on o typieal specimen from here just alter it was taken
from the wator; length, 10.5 inches; color very paie compared with
stream fish; a light bluish-green above, with fzint marblings of & slighthy
darker shade of this eolor; sides silvery gray with Jilae reflections and
with a few indistinet spots, some white and some red; dorsal and candal
fins yellowish-green with dark mottlings; the other fins and the lower
parts of the fish white.

All of the fish caught elsewhere than in Lake Superior were small;
the dozen or so cxamples taken were 3 to 8.5 inches in length. The
largest one of these was of a light yellowish-green sbove and white
below; the skies had broad, slaty, transverse bands or “pary warks,”
which are found on smali hrook trout, and had ceaspiewous bright red
spots.

In the small streams the hrook trout were never seen unless ¢
turbed, and then they would dart from beneath banks or other hiding
places and baek to near the snme place; never swimming any dislance
in the ereck hefore finding o retreat. A smail treut found under a
water-logged piece of timber in the beach pond at Station 122, re-

—Com-
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mained under this even when it was dragged on the botlem or rolled
over; and it moved out far enongh to be canght i the seine ondy alter
many attempts were mude 1o dislodge it.

- The Tood of brook trout in the region is, in all probal , chiefly
as it is in Lthe other places where the food of the species has heen
examined (Needham and Macegilliveay 1903 and Juday 1907). One
fish from a stream had remains of insects in its nlimentary canal, in-
cluding winged forms, and one from Lake Superior had eaten a fly and
n small fish.

The breok frout is o well-known game fish te eastern North Amerien
and a gpeeies that aliracts many fishermen {0 northern Michigan, thus
benefitting the state (Dickerson 1904 and Newcombe 1904); but no
evidence conld be fonned that the Whilefish TPoint region is ever visited
by trout fishermen. I fact, the species appents to be of Biile value to
the few praple living there.  None large ensugh for food are in the
strenms, nnd the ones in Lake Suporior are only to be enught in small
nunbers and then with difficulty. .

7. Culostomus cefostomns  (Forster).  Loug-nosed  Sucker.—These
sickers were Trequently tnken with common suckers from Station 2,
bul they were not, as common as the laiter,  Three typieal specimens
(10.5-1G imehes long) were preserved.  In color they were as follows:
dark greenish-elive finely sputted with Tight greenish-vellow due to
cach seale having o center of that coler; sides yellow with metallic re-
flections; brlow white with a piukish tinge, dorsal and caudal Bnd
slmilnr Lo the back in color; lower fing of n light recldish brown.

The enly other place where this speeies was found was in the benelr
pond at Station 31, where three little ones were caught.,

8 Caloslomus  commersents  (Lactpede), Common  Sucker.—
Abundant in the shallow water of Lake Superior, both close to the
shore, where schoels of many little ones were frequently found, ained
farther ond in cight or more feet of water, where many individunds about.
13 Teet long were taken,  Sehools of the little suckers entered Vermilien
Creek i ferd nenr its mouth and nlso (e beach ponds freoly connectes
with (he lnke (Stations 31 and 121). None were found in Mason'’s
Creek or the ronneeting ponds on the Lake Superior beneh.  Fhey
were only Joeally abundant in the marsh Jakes, sinee they were only
found along the north shore of Beaver Litke, chiclly at Station 59
(Pinte NXB). Some were present in Shelldrake River anel in Shell-
drake Take, bul they appeared nmeommon here. .

All of the little fish from close to the Lake Soperior shore, chiefly in
one or lwo feet of water, as well ns those Trom the beach pokls were
very uniformn in size and. appenrance, commoenly about 2.5 inches long.
Que of the Tnrger fish (16.5 inches long) from the deeper shoal (Station
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2} was in color Jike the athers ﬁdwﬂ: there. 16 was ol a rlark greenish
olive abeve with numerous lighter spots of the same colar due to ea
scale having a eenter of a lighter shade.  The lower parts were while
and the sides had brassy, metadlic vefieetions,

'The suckers in Beaver Lnke are guite farge. 3
abeul a loot in length, and they moved in large schools in Lwo or thre
feet of water along the gaie zone on the north side (Station 3M. 7T
three specimens ennght there mensured seven 1o cight inches in lenglh
There was much fowd in their intestines cotaposed of chironomid lnrvae
filamentous  algae, dintoms, and undeterminabie  material.  Tight
specimens of the little commaon suckers from Lake Superior shoal hae
been eating chironomidl ae, enfomostracans, Ulothriz flunents
dintoms, and winged insccts, with chironomids the prineipnl Tond i
each. Tracy (1910} says that these suckers eat young fish and fist
eggs. Iendall and Galdborough {1948) found them feeding on Llack-
iy larvace,

Commen suckers are probubly an important source of Tood for like
trout in Lake Superioe (Nash 1913}, In Beaver Lale, Inurge pikes were
especially common at Station B9 where these suckers predoninaied
Residents of Vermilion usl themn little if at all for the table althougt
many were taken with nets.  The fish were given to vhickens.

0. Chrosonues erythregaster Rafinesaque. Red-bellied Daee—ITied
Dellied dace were found to be the most albundant of all the species o
figh in the marsh lakes sauth and west of Vermilion, but in thowe eas:
of Vermilion (Hay-Meadow, Mitien, and Wetherhog Lakes) the species
is ad Ieast searce for no examples could be found in the severul large rol
lections made in them and their cullel streamns,  Likewise, none wens
taken from Lake Superior, Shelldrake River, or Shelldrake Lake, 2
number were found in the few colleetions made at the north end o
Little Lanke.  These dace preferred the shore regions of the small like:
in which they were Jound, especially the small deep bays and beaver
channels, und the neighborhood of submerged patches of sweel gale.

The severnl hundred speciinens eaptored ranged in longth [rom .7 G
3 inches. The coloration of a fow typical large snes was as follows
olive groon alove; while below, with two indistinet dark stripes along
cach side of the hack above the two prominent Jateral ones separntec
by an area of yellowish green.  These linear markings fuwnish ¢
acler by which the specivs is readily identified in the water.  Tn som
of the largest dace, 1he white lower parts were nore or less red, a leatun
found in hreesding males.

The red-beliied, dace were most often found in seheols, commo
associated with ofher spedies, but nsually predominating when prosent
Blation 55 {n marsh buy of Benver Lake) was an ildenl place for them

19 '
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The immense schools of minnows here contained more red-Beilicd dnee
than other speeics, but the following were also abundant in Lhe schools:
Leuciscus neogaens, Cayuga minnow, blacl-head minnow, and silvery
inmow.

The intestines of n number of the dace examined were filied with
humnus and many distoms, algn flmmentls, and some pine pellen.
Tata on the food of the species is given by Torbes (18583}, Needhumn
£1008) and Ellis (1914},

10.  Hybognathus nuchatiz Agassin,  Silvery Minnow.—This species
was Jound 1o be abundant at Station 55, in schools with red-bellied
dace and other speeies (see supra). A fow were Tound in other prrts
of the marsh lakes, exeept those east of Vermilion, where there were
none. They are also found in the heach ponds west of Vermilion.
Nowlhere were they of full size, exeept at Station 55 where conditions
appeared Hny v favorable for the spec One which was opened
had Leen eating some inscets ineluding chironomid lorvae and mucd
rich in dinloms.

The handred or so captured measured from 1 Lo 3.3 inches in length.
One of the larger ones was colored ns [ollows: lighi-yellowish olive
ahove, Below white with yellowish reflections, a distinet black laternl
band, sides not silvery as they nsuatly ave in this spe

1L, Pimephaics promelas Rafinesque.  Blackhend Minmow.—The
species i simdlar i distribution to the red-bellied dace and the silvery
minnow in that it is abundant in the west group of marsh inkes near
Vermilion and relatively searce nudl of small size in the enst group.  Like
the others, it also finds optimtm conditiens in marsh bays Slation 52,
53, and B3}, It was common in the Beach ponds nt Mason’s Creek,
andd some were found in Little Loke.

Over two hundred of these minbews were taken; (hey measured
from .7 to 2.5 inches in lepgth.  One of the burger speclinens was of a

light-yellowish clive above, fading to the white of the lower parts, and

had a black, taternl stripe.

Mud rich in dintoms was forud in a fow intestines examined.  Forbes
(1883} found the species cating mud snd inscets, and Fowler (1008)
states thal i eats green algae nud mud.

12, Semotilus  alromaculatus  (Mitehill).  Torned  Dace.—~JTorned
daee were uneommen in the Whitefish Poiul region.  Small specimens
7 to 2.7 inches long were enupght in Beaver Lake, in Cranherry Creel
and in the beneh ponds west of Vermilion.  The Tast namerd ploce was
the only ong in which €hey were found te be at all conmon,

13. Leuaisens neogeews (Cope).  This abundant speeies of minnow
also belongs to the red-bellied dice association, and is very similar to
it in distribution, cxeept that it s fairly common in the cast marsh
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lakes. Al of the specimens o the east lakes were small, howeve

Many oceurred in the beach ponds of the Mason's Creek region, an
some were found in o small shallow ay at the north end of Little Lak

A hundred or more specimens were baken, which were 1 to 3.4 inche
long. In color n typical large one was light yellowish-olive above an
yellowish-white below, with a whitish streak along each side of the hod:
and below this n grayish line, and then a jet black stripe. The
in & few spocimens wore tinged with pink, which hrightened anteriorly
This species resembles the red-hellied dace but differs frem it in havin
a more robust form, a larger and more oblique mouth, and a singh
not double, black latersl stripe,

14,  Abrgmds cheysolewens (Mitehill).  Golden Shiner.—8mall gelds
shiners (1 to 1.3 inches long) were found in Mitten and in Wetherho
Liake, but none were taken elrewhere,

156, Netropis cayuge Meek, Cayuga Minnow.—Cayugn minnow
were common and very. generally distributed in the Whitefish Poin
region. They were common in {he upper beach ponds west. of Vet
milior, in the west group of marsh lakes, and in Shellitvake Lake. .
few were eaught in Shelldrake River, and many were tnken in the e
mnrsh lakes, but Lhese were small in sizv, not over L3 inches Jong
while most of the individuals caught in the west group (Beaver Tak
and others) were about 2.5 inches long. The Jargest numbers wer
found at Station 53, where they belonged to {be red-bellied dace assc
ciation. There is o tendeney in most regions, however, for Clayug
rainmows to school by themselves,

Two large examples vanght abt Pation 5% had been eating entomos
tracans, ingeets, and dintoms.

16.  Nofropis hudsonius (DeWiil Clinton),  Spot-tailed Minnow.—
The minnow appears uncotiuon in the region, excepl possibly in 8
drake Take. Six were obtained rom Lake Superior close to shore i
two feet or less of water; they were small, aninch or less in tenglh, ex
cept one, which was a fine large specimen 3.5 inches long.  This larg
specimen answers more closely to the deseription of typieal M. Jhea
soriws than it docs lo N, kwdsenius selene, which ig considered to be th
typical Lake Superior form.  The other fish were teo smnll for s
speeies determinntion.  The enly other pince where spot-tailed minnow
were found in the region was Shelidrake Tnke, where many little oncs
less than an ineh long were found in the collections made along it
northwest shore (Station 142, Plhate XXVB).

17.  Rhinichthys eataractae (Cuvier and Valenciennes).  f.ong-nose
Dange.—This fish was found in ene very restricted region,—a deep ant
under the pier in Vermilion Creck, and close 1o Lake Buperior. Twelv
large ones (3 inches long on the avernge) were couglt here (Pl
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XEVIIBY, In bul two other places were long-nosed dnee taken,—
in Bhelldrake River and on the Lake Superior shoal ab Station 1, and
these were small {about 1.5 inches). It was quile cormmon in the
river, and wns found among thick plant growths in swift water.

One of the large fish from Vermilion Creek was grayish olive-green
above and on the sides, under parts pinkish white, an indistinet dark,
lateral band, the fins and head with o pinkish tinge.

18. Rhinichthys afrowasus luaatus (Cope). DBlack-nosed Dace—
This species is also much restrieted in the region and not at all associated
with the long-nosed dace. It is abundant in the beach ponds formed
by Mason’s Creek, but was found elsewhore only in Cranberry Creek,
where it appeared scaree. The cighty or more cnught were from L5
and 3 inches in length.

19, Umbra o (ictland},  Mud Minnow.—Mud minnews ars-

common in the shallow water of the marshes about the marsh lnkes,
and they are alse found in some nuribers in these Inkes, but litile in-
forinatien could be obbuined concerning their abundance and dis-
tribution on account of the difficulty of gelling them from the donse
vegetation and the deep mud of their habitats in which they are sfid
to retreat on being approached (Gill, 1804),  Station 101 (Pinte XXI1II
B) is a typival habilat for this speeies in the Whitefish Point region.
A single speeimen was found in the slomach of a pike taken in Wether-
hog Lake. e bwenty-two specimens collecfed measured 1 to 3.3
inches in length.

20. Eser fuciies Linnmus.  Common Pike—Iish of this species arc
cormmon in the marsh Inkes and in Shelldrake Lake and River. Nene
were found elsewhere in the region, hut in all probability it acenrs in
Lake Superior {Townsend 1902). .

Individuals reach a larpe size in the marsh Inkes, at least in the west
group, just sonth and west of Vernilion, where some very large ones
were seen. A specimen 30 inehes long enught on a trolling hook in
ihis hiabitat weighed 65 pounds. In color it was black on the hack,
sides gray, with seattered spots of greenish-yellow, lewer purly yellow-
ih-while. A pike 10 inches long was taken in Shelldrake Lake by the
writer. : .

These large pikes preferred the deeper water of the marsh Jakes and
the cover of vegetation, such as gale growths. A number were usually
seen at Station 50, perkaps to prey on the suckers thag achooled there.
Small oncs (four to ten inches) were common in shailow bays of these
Inkes and of Shelldrake River.

The stomachs of the small pike eaught were for the wost part empty.
One had eaten a mud minnow and a leeeh; in another, from Shelldrake
River, o seulpin was found.
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The pike is a well-known predator. Netes on ils food are giv
Forbes 78, '88, and ‘88, Kirseh '04, Marshall and Gilbert '05, ar
Reighard '130.  Besides fAsh they sometimes ent crayfish, other cru
taceans, waler inscets, and leeches. .

Residents of the Vermilion region seldem use the pike lor foad; i
flesh is said to be “wormy.” ‘The large rpecimen caught in the mars
Jakes had flesh of the wsual geod quality for the species, and no par
gites were evident in i, Pikes nre said to e detrimental in the regie
by eatehing wiki ducklings and young muskrats.

The marshes about the small lokes must furnish exeellent breediv
places for pikes in the early spring, and accordiag to information give
by residents many frequent these places at that time.

21. Fiendulus digphanus wenona (Jordlan and Copeland).  Barx
Killilish.—Seven (1-3 inches) were caught frem two diverse and sepa
ated regions; five from the Mason's Creek pools and bwo lrom tt
west end of Mitten Lake. The species is poerly represented in t
region. .

22. Fucalia teonstang (Iirtland).  Drook Stickieback,—The hroe
sticklcback is very commaon and generally distributed in the Whitefis
Point region, It was found in all of the bodies of water examine
exeept Shelldrake River and Lake. Only two, very small ones we
taken in Lake Buperior. They were numerous in the beach pon
connected with Mason's Creek, and the pool beneath the beaver du
kere appeared to have optimum conditions.  Many were also o
served in Vermilion Creck, whore they prefer deep, quiel poo
with much algac and other vegotation. While they are numerons
Beaver Lake and ofhers of the west group, they are searvee i the e
group, the heaver dam at Station 110 apparently marking the limit
their castward extention in 1his system of small lakes.  Thex are ven
common in Little Lake, at least at its north end.

The sticklchacks were easily seen nnd distinguished in the water,
they were usually suspended, apparently motionless, off the holio
When the boltom soil is disturbed they quickly gather ahout the clou
evidently looking for food. They appear 1o be inscetivorous in 1l
region {or insccts with a little algae made up the stomach contents
the few vpened.

The two hundred or more specimens coileeted were from .7 1o 2
inches in length.

23, Pygostens  pungitus  (Linnun Nine-spineid - Stie
‘Fhis species was not found elsewhere than in Lake Superior, where
exceatdlingly abundint, oulnumbering by Tar all other kinds of i
found there.  The enormoeus schaels came shoreward in quicf,
weather, where they remnined a shoris distanee out. from shore in

ol
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a foob of water.  They were not closely associated with the other small
fish, but n few small suckers and young horring were oceasionnlly with

“them.  Tor some reason, thay avoided all Hut the sandy hotloms and

in no instance wore these schools seen over the pebble zone, although
often close to its margin

The sixicen speeimens opened had been cating ontomestracans.
The material
arange colr and showaed through the thin bedy walls of most of the
severnd lumdred eaptured,  The contents of twelve stomachs were sent.
to Mr. Chancevy Juday, who determined the material as fragments of
Cyelops wiridis, brevispinosus, Diaplomus ashlandi, and Bosmine long-
frastrs. 1t will be seen that these hoards of ligtle sticklehacks wero
enting Lhe sume objects ns were Lhe young whitelish and hervings,
They are, thus, of some economic interest as competitors of these

‘more usclil fish.

24, Lepomis megalotis (Rafinesque) (7).—Two sinall sunfish wers
tnken in a little bay having about a foot of water and a mud botlom in
Shelldrake River, These were 1he enly sunfish, in fact the only mem-
bers of the Centrarchidae found by the wriler in the Whilefish Point
region.

They were cach about 1.5 inches long.  While they answer well to
the descriptions of L. megalolis and resemble specimens of that speeics,
the present state of our knowledge of Leponis, makes it impossible to
identify with certainty such small spreimens as these, cspecially singe
they camye [rom A region remolbe from any where sunfish have hereto-
fore been thnronghly stucied.

25, Prrea flaveseens (Mitehill), Yellow Perch.—Pereh were con-
mon and the most generally distributed of all 1he fish in the Whitefish
Point region, according 1o the writer's notes.  Muny small ones (1 to
L5 inches long) were present on the ghonl of Take Superior, either
solitury, in schools, by themselves or in schovls of small suckers and
herring.  They did not appear to associale with the sticklehacks.
They are uncommaon in the beach ponds, nnd none were found in those
not frecly eonnected with Lake Superior. The marsh lakes con-
tained many perch, bnth Jarge and small, and here also they wero
found as solitary individuals and in schools, the latter being always
made up of pereh of about the sne size.  Companics of Inrge perch
appearcd o woawder freely about in some of the marsh lakes, .not
clinging e the neighberhoodl of the shoves as mest of the smaller Inke
fish did. They tended, however, to remnin in the deeper water, {rom
which they were readily caught with haoks baited with lecche

In the northwest corner of Shelldrake Lake eonditions seemed to be

menred 1o e the same in all of the fish, and it was of an_
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very [avorable for young perch for large numbers of them were foun:
abouf the water Jily growth there.

Some of the Inrge perch from Station 24 of the marsh lakes w
colored as Jollows: light yellowish olive above with lransverse band
ol olivaccous blaclk, sides yellowish-white, under paris white, pector
and anal fins greenish yellow, ventral fins reddish orange.

One fish, 8 inches long, from Station 24, had eaten iwo lecehes a
n caddice Inrva.  In ihe stomachs of four Tittle pereh from the Tak
Superior shoal were entomostracans (Cyelops tdvidis brewspinosis aie
Diaplomus ashlondr), which were the same as those making up {h
bulk of the material in the stomachs of the young whitefish, herring
and sticklebneks feund in the same habitat.  Nutes on the foad of Lhi
species are given by & L 8mith (1873a), who {ound them eating sinal
fisk, spawn ol fish, and dipterons larvae, and by Forbes (1880), wih
obtained from stomachs of adults, mollusks, crusiaceans, insects, ane
small fish, nnd in the stomachs of the young entomostracans and Chi
onomus.  Forbes (1800a) records perch eating large, red  Chivvon
omus larvae in cerlain Wisconsin lakes.  Marshall and Gilbert {1905
state that perch eat insect larvae, snails, erayfish, somé olher erusia
goeans, minnows, fish spawn, plankion, and plants,

Perch are eaten by at Jeast two speecies of fish Tound in the Whitefis]
Point region, the common pike and the burbot (Reighard 1913 am
Torbes 1888).

(. B. Goode {1381 considers perch common nlong the sonth Tak
Superior shore and stales that Whitefish Bay bas fishing grounds fo
pereh, and that fishermen consider them dedrimental to whitehish,

26.  Headroplerus aspro (Cope and Jordan}.  Dlack-sided Darter.—
One small example of the Llwck-sided darter, an inch long, was foun
in the collection made in the shallow water at the northwest cormer «
Bhelldrake Lake.

27.  Roleesoma rigrum {Rafinesque).  Johony Da
mens, 1 fo 1.5 inchies long, were found in the cofleetion mule ot ih
northwest corner of Shelldrake Take.

28.  FEheostomae {owae Jordan and Meek. Towa Darler-—Thi
darter is comiuon in the marsh Iakes, but none were fonned elgowt
i the region, except ene small example in the small beaeh pont a
Station 121, In the marsh lakes they are present over boile =and:
and mucky beltoms. On the latter a network of their frails ofte
formed n conspicuous bottom fenture.

Some fifty speeimens, 1 to 1.7 inches in length, were taken. A fev
of them were in high coloration as follows: above greenish-yellow witi
faint dark blotehes, the dorsal fin black with a rorsl red band near it

~—Tour speei
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outer edge, sides of the Dody with nboul len feruginous spots inter-
spersed wilh bluish dusky ones, helow yellowish white,

29, Coltus fetalops (Rafinesque),  Common Seulpin—Seulping are
emminen nn the Lake Superior shoal (Station 1), where they nppear
to frequent the pebble zone. Alany were alto found in Shelldrake
River in the thivk sulnerged moasses of Lape grass and stonewoert, and
a fow were enught in Shelldrake Lake. They appeared to be searce
in the marsh Inkes, as none were found in the many collections made
from them by the writer.  Bub in the sunmer of 1914, Mr. . A, Wood
caught two in the marsh lakes in three or four feet of water, one on a
sandy boitom and the other over o mud bottom.  Acquatic plants were
absent. in both piaces,  No seulpins were found in the heach ponds or
in the stresing draining the muvsh lakes except at their mouths. It
should be stated, however, that this dada on the distribution of seulpins
in the Whitefish Point regien probably has little significance owing
to the difficulty of getting them wilh nets or of secing them in the water.

Somr Lhirly specimens were laken.  These were 1 to 3.5 inches in
length.  One frem Shelldrake River hid a lnrge, burrowing May-fly
Tarva in ils stomnch as well as fraginents of othet inseets. A sculpin
‘was found in the stomach of o small pike taken in the Shelldrake River,

30. Lotn macnlosa (LeBuenr), Burbot.—Two of these were taken,
—pne ot Station 1 on the Lake Sueperior shonl and one in the mouth of
“Vermilion Creck.  They were both small speeimens, 2.5 to 7 inches in
length. The lavgest one was colored as follows: above light grecnish
yellow mattled with darker, o violet reflection on the eaudsl fin, lower
parts and lower fins white, the Intter with & Dlnish awd pinkish tinge.

“The stemach of the Inrger specimen eontained the remains of five or
‘more small fish and chironomid larvae. The habils of the fish are
similar 1o those of sculpins, henee few were noted.  Residents of Ver-
milion say thal they ave eommon in Lake Superior, I so, their pre-
daeeous hakits make them imporfant enemies of fish in this body of
waler. TForbes (1888) found young pereh, young whitefish, and o
crayfish in the stomachs examined, and he considers young perch an
important artiele of Toord for this speeies.

TE

HY PO AL FAST OF SPHCLES.

evidlent. that only & menth of eolleeting and observing would
almost eorlainly not teveal all the speeies of fish found in the region
st Lake Buperior shont forms eoull easily be nverlooked and fish
thal visit this region st other times of the year wonld not be found.
I was, therefore, considered advisahle to attempt to mnke a list of
sprcies not found by the wriler but probably present in the region, a8 a
Jgnide Ly fulure eolleciors,

It
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On the preparation of this list,the writer made many innuiries of
temhers of the Tife Saving crew at Yermilion and of others fami
will the aquatic life there, who were willing and eapable of giving
reliable information; and he has examined the literature periaining to
Lake Superior fish, ami has corresponded with ichthyologists who
might, furish faets concerning the aquatic biota of the region.  Chicefly
from these sourers the daln given in the following hypothetical list has
been obtained. . - *

1. Acipenser rubicundus Te Bueur.  Lake Sturgeon.—Sturgeens are
anid o visit Lhe shallow water of Lake Superior near Vermilion, and
Mr. John Clacke informed the writer that they used to run up the
‘Tahquamncnon River which enters Whitefish Bay.  Records of sturgeons
in Lake Superior are given by Smith and Snell (1885), wha say that they
are eaptured there Lut seldom marketed.  Cox (1897) states that they
are offen takenr in Lake Superior. Townsend (1902} reports 711
pounds 1nken from Lake Superior in 1898 with pound and trap nets,
and nsserts thal they are not as common in Lake Superior as in the
other Jakes. .

2. Amic ealve Linmacus. Dopfish.—Mr. Robert Carlson reports
that the dogfish or howfin is caught at Whitelish Point.

3. Leucichthys harengus archurns Jordan aud  Fvermoann.—This

- subspecics was recently described by Jovdun and Beermann (1901},

The type specimen is from Knife 1tiver, Duluth, Minnesota. It is
possible that all L. harengus of Lake Superier belong to this subspeeics,

4. Lencichthys eriensis (Jordan and 1Bvermann).—Recorded from
Port, Arthur, Lake Superior, by Fowler (1911).

B. Leucichthys supernas Jordan and FEvermnan. Ciseo of Take
Superior.—The species was deseribed by Jordan and Evermann (1911}
It is snid to be a deep water form, living in water 340 feet or over in
depth. Absence of information concerning thie habits amd charneter-
jstics of the young of this and other Lewcichthps ol Lake Superior,
makes it impossible to determine whether or not this species is ropre-
sented] In the hosts of little herring that school in the shallow water of
Lake Superior near Vermilion.

6. Leucichthys prograthns (11 Smith.)
Nash (EH8) reporls this fish from the Great Lakes exeept Lake Br
unel it is recorded from Devil’s Isle, Iake Superior, by the Bureay of
Fisheries af Washington (Michael 1904).

7. Lencichthys johennae (Wagner).—Found in Lake
cording to Wagner (1910).

8. Lewcichthys nigripinnis (GBI, Binekiin of Take dichig
The Dlackfin is said to be common in Whitefish Bay. Townsend
(1902) siates that 36,818 pounds have been taken in Whitefish Bay
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sinee 1893, when it was first noticed there.  Wash (1908) reports it as
ocensionally taken in Take Superior.

9. Leneichibys cmoptera Jordan nnd Evermann—Toumd i deep
water of Lake Superior (Jordan and Evermann 1911),

10, Leucichthys zenithicws {Jordan and Tvermann).—7This form ae-
cording to Jordan and FEyermamm (1911) and H. M. Smith (1894},
ocenrs in deep waters of Lake Superior, : '

1. Leucichihys menitodinus Jordan and Evermann.  Manitoulin
Tullibee.~North chamel of Lake Huron and perhaps in Lake Buperior
according te Jordan and Jvermann (1911).

12, Uristivemter namageush  (Walbaum), Lake Trout.—No Ilake
trout were forind hy the writer, bul there is abundant evidence that they
neeur at lenst in the deep water nebr Vermilion.  Mr. N. A, Wood got
one weighing fiftcen pounds aboub o mile out from Vermilion in the
summer of 1934, John Clarke informed {he writer that they freruent
the shonl at times, and other relinble testimony ns to their ocourrence
there was obfainert. A number of plantings of the speties ave been
made at Whitefish Point and Crand Marais.

The lake trout iz a well-known predator.  The one taken in 1914 b
Mr. Wood liad Rve seulping, each about three inches long in its stomach.
Nnsh (1913) states that they eat hevrings, young whitefigh, and other
soft-finned fish, M. John Clnrke saxs that they spawn in fali in five or

six feet of water where the bottom is gravelly in Lake Superior.  Nush'

(1908} slates that the spawning season in Lalke Suporior cormnenees
early in Octaber.

13, Cristivamer namaycush siscowet (Agnssiz).  Siscowet.—T'his sub-
spucies is sakd to live in Lake Superior, in water from three undred to
nearly five hundred feet deep. Joxlan and Evermaun (1911) state
that, Tt it wever seen in shallow water Tt s doubtful if it should
be included in this list.

. Sabmo gaivdieri Richardson.  Steelhead Trout—"These trout
have boen plantad tn streams tributary o Lake Superior and are gaid
to frequent 1he open lake.  Nash {1908) states Lhat they have been
introdueed in Lake Buperior with marked suceess .

15, Fiiodon fergisus Le Suenr.  Toothed Herving—Probably ocears
in Take Superior. Nash (1908) states that it ranges 1o Lake Buperior.

16, Alosa sapidfssima (Wilson). " The8had.—Mr. Robert Cavlson re-
parts taking one at Whitefish Point.  Nash (1908} says “it wns formerly
abundant in the lower Otiawn but has abandoned that river and its
oceurrences within oiir boundaries is now only accidental.

17. Pimepheles nolatus (Rohnegque), Blunt-nosed Minnow.—lte-
corded from Sault Ste, Marie by Meek and Clarke {1902). Found in
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the Lake Superior Region at Bear Lake, Houghton County, Michign,
in 1005, by the writer.

18, Notrapis helerodon (Cope),  Black-chinned Minnow —HRecorded
from Sault Ste. Marte by Meck and Clark (£902).

19. Notropis utherinoides Tafinesque.  Bhiner.—Tecorded from the
Lake Superior region by Agassiz (1850) and by Meek and Clark (1802).

20. Notropis cornutus frontalis {Agassiz)—Recorded from Lake
Superior by Agassiz (1850} nnd from the Lizard Istands in Lake Superior
and from Sault Ste. Marie by Meck and Clark (1902},

21, Couesius plumbcus {Agassiz).—Lake Club.—In Lake Superior,
according 1e Nash (1808). Recorded from the region by Agassiz
(1850}, TFound in a small lnke in Hoeughton County, Mich., in 1905,
by the writer. Cope (i866) records it from Keweenaw Point. Jordan
and Evermann (1896) give ils range as including Lake Superior,

22, JTatalurus punciaius (Rafinesque).  Chamiel Cat—T4 s possible
that this species is recorded [rom Lake Superior under the term “ent
fish?” by Townsend (1902). A letter from the U, S, Burcau of T
interprets this name as including this and ihe following fwo species.

23,  Amectures nebulosus (LeSueur).  Commen Bullhead —Recorded
for Lake Buperior by Agnssiz (1850) and probably ineluded under (he
term “cotfish” by Townseml (1902), who states that 6,200 pounds of
cathish and bullheads were taken in Luke Superior in 1809, by fyke,
trap, and pound neis.

24,  Ameinwrus lacustris (Walhaum),  Cathsh of the Takes—Nash
(1908} stales thai this speo is distributed throughout the Creat .
Lakes. Jordan anrd Hvermann (1896) give it as abundant in the Great
Lakes, and Townsend (1902) probably includes this species among the
“ealfish” from Lake Superi

25, Esor masguirongy (Milehill). Muskalunge~—Tecorded from
southwest Lake Superioce by (loode (1884).  Found in Pertage Lake in
Houghiton County, Michigan, by the writer in 1903,

26.  Pereepsis guifaius Agassiz.  Tront Perch.—Agassiz (1850) and
Meck and Clark (1902) record the speeies [rom Sault 8te. Marie, Michi-
gan.- Nnsh (1908) stales {hat it iz frequenily taken in the elear, cold
waler of Take Superior.

27.  Awmbloplyles rupestris (talinesque).  Rock PBass—Towneond
(1902) reports that 734 pounds of rock bass were enught in Take &
perior in 1899, with [yke nets, pound aclg, and trap nets.  Meek and
Clark (1902) record it rom Sault Ste. Marie.

28, Microplerus salmoides, Lacépdde, Large-mouthed Biack Rass.
—TFound in Lake Superior, according to Michael (1904},

29, Stizostedion vitrewn (Mitchill). Wall-eyed Pike.—Townsend
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{1902) states that wall-eyed pike oceur in Luke Superior and that they
are caught chielly in Chippewa County, Michigan, Goode (1884) snys
they are abundant in west Lake Superior, and gives a record of three
hundeed pounds taken at Whitefish Point, nlthough they are not con-
sidered pleatiful there.  Appacently they are poriodic in their pecurrenee
in this region of the lake. '

30, Percing eaprodes {Nafinesque). Log Pereh.—TFoeund in Lake
Superier according to Jordan and Tvermann (1806), and recorded
from Ssult 8te. Marie by Meek and Clark (1902).

31, Etheostoma caeridewn  Storer. Rainbow Darter.—Recorded
from Lake Superior by Abbett (1860). ’

32, Roccus chrysops [Rafinesque).  While Dines—Nagh {1808) re-
ports the species from the Chreat Lakes of Ontari Cioode (1884)
states that it is found nbout the Apostle Islands but not clsewhere in
Lake Superior.

33, Aplodinolus grunniens Rafincaque.  Frosh-water Drum.-Com-
won and distributed throughout the entire Great Lnke region, ac-
corcling to Nash (1908). .

34.  Uranddea franklini (Agnssiz). This speeies iz recorded from
Lake Superior region hy Meek and Clark (1902), Girard (1851),
Ruthven (19093, and Nash (1908), ’

SUMMARY AND CONCLUSIONS.

The fiekl work of 1913 established the oceurrence of thirly specics
.of fish in the Whitefish Point region. That at least ihirty-four cthers
belong to the faunn is very evident from {estimony of residents and
published data. Each of the species of fish found in the region by the
writer mny Dbe considered common there with the exception of the
following: . tullibee, rainbow trout, horned dnce, ﬂcr_os shincr, Menona
top minnow, long-cared sanfish (?), black-sided darter, and Johuny
darler.

Of the thirty species of fish taken, cighteen are common and generally
distrifauted tn the region of the Greal Lakes und in the Cenlral States
genorally,  Only eight are boreal in distribution. These are Saginaw
Buy heviing, fullibee, Fabrador whitefish, Menominee whitefish, long-
nosed sucker, Leucizcles neegaeus, Menona lop minnow, and nine-spined
sticklebnek,  The rainhow troul exists in the region through artificint
introtustion.
kin the Whitefish Point aven, the differend specics are resbricted
in distribution, forming five rather distinet faunag, which are (1} that
of the Take Superior shonl, (2) of the Dbeach ponds, (3) of the west
group of marsh lnkes, {1) a__ Lhe enst growp of marsh lakes, and (5}
of Shelldrmke River nnd Imke,  No one spiecies was found in all of these
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habitats and but few are at nll genernlly distributed. The species of
widest, halitat range are commonr pereh, broek stickichack, common
seulpin and Cayuga minnow, Some very limited in dishibulion e
sunfish (Lepomis), Menons tep minnow, golden shiner, long-nosed
dace, black-sided darter, and Johnny darter.

Of the fifteen species of fish taken from the JLoke Superior shoal,
seven were not found in the bfland hodics of waler. These were lnke
herring, tullibee, Labrador whitefish, Menominee whitefish, rajabow
trout, nine-spined stickleback, and burbol.  One burbot, however, was
found in Vermilion Creek right at ite mouth, where Lake Superior
shoal conditions were E.@E;

. Of the ?G_Jr::ao speeica taken in the inland bodies of :.:2.,
E.Sm: wore nob found in Take Superior.  These were, red-bellisd dacr,
gilvery minnow, llack-head minnow, Cayuga minnow, horned daee,
golden shiner, black-noscd dace, Leteiscus preogmus, mud miznoew,
Menona top minnow, common pike, Iowa darter, Dlack-sided darter,
Johinay clarter, and the sunfish.

The speeies eommon Lo Eake Buperior and the infaed habitats are:
brock trout, spot-tailed minnew, longnesed dace, long-nesed sucker,
common sucker, brook stickleback, commen perch, and common
sculpin, .

Twenty speeics of fsh were found in the moarsh Takes and their
oullet streams, of these five were abundant in the west group of Inkes
but searce or absent in the cast group.  These were, red-heflicd dace,
silvery minnow, hlack-head minnow, commen siucker, and Drook
sticklebnek.

Shelldrake River and Shelldrake Lake have a fauna very different
from that of the marsh lakes and Take Superior, for of the cleven
species caught Lhere, three (blacksided darter, Johnny darter, and the
sunfish) appenred peeuiiar to the habital and twe (ongnosed <dace
aned m_uc?rm:n; minnow) were scarce elsewhere hut common in the
Shelldrake region.

It was not possible in the time availnble o examine in detail the
relations existing hetween the fish and their eavirownent and thus to
determine the coological factors governing the distribution, but the,
general environmental features influencing the fish lile of the region
are climate, botlom soil, plants, and aguatic animals.

Climate. ‘The long winters and cold nights even in summer subject
the fish, cspeeially those of the shallow lukes and ponds, to much low
temperature. This undoubtedly afects their nambers, size, and
activily. Tish are snid to leave the shallow water near the shore of
Lake Superier on the approach of storms.  None could e found there
during bad wealher, and they only beeame numerous during eather
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prolonged periods of gquict.  Residents say, however, that herrings are
thrown ashore al limes by the waves. Water movernents in all prob-
3 disturly the sgand down 1o a depth of twenty-six Iect as they do
in Lake Michigan (Shellorvd 1913, page T4).

Bottom material.  No definite relations of bottem soil to fish could
be mnde out, yel covtain types of boltnm were preferred to others by
certain fish,  In Lake Superior ihe submerged pebble zone was avoided
By the schools of free swimming young herring, pereh, and suckers, as
chacks and some others, while sculping and burbots
evidently preforred the stong an In the marsh lalkes, there wns
noted a marked preference for the muck botloms on the part of all
The loose, blnck soil undoubtedly harbored much food and
furnished hiding places For the staadl fish, aithough nene were scen
retreating mio i, .

Plants.  The lavger aquatie plants are used by the fish (or protection
and seelusion.  Growths of stonewarl, water weerls, tape grass, and pond-
weeds were found utilized in this way. Parlly submerged sweet gale,
sedges, el many other’ plants of similar habits alse furnished con-
conlmont. for fish; pike lic in ambush about their submerged bases.
Filamentous nlgne was eaten By conunon suckers, young whitefish,
broolk stivkl anrd sculping, aceording ta the writer's observations,
and diatoms were found in many digestive als, capecially those of
common, guekers, Cayuga minnows, silvery minnows, and binck-head
minnows.,  The foed value of these plunts is questionable.

Invertebrates.  The inverlebeates are an imporiant part of the fish
environment when they serve as food or become parasites.  The prin-
cipnl forms caten Dy figh in the region are entomostracans, chivonemid
Irvae, black-fly Intvae, Alay-fly larvae, caddice-werms, amphipods,
angl leeches.  Enlemoslraeans constituted the chief food of young
herring, young whitefish, and nine-spined sticklehacks on the Lake Su-
perior shonl. A were [eeding en the same forms, which belonged ehicfly
1o the Cruslacean genern, Diaplomus, Bosming, and Cyelops. Small
suckers, and perch, on this shoal, were also cating these forms to a
considernble extent.  Chironomid larvae are extensively taken by the
ish of the Whitefish Poinl region; they scemed cspecinlly importang
to bottom feeders, suckors, sculpins and burbots. Black-ly larvac
appearcd 1o be the sole fead for the colony of long-nosed dace living
near the menth of Vermilion Creek.  Seulpins were also cating them in
Shelldrnke River.  Amphipods made up most of the stomuch contents
of the few whitefish caught in the decper porl of the shoal. Leeches
were cnten by Inrge perel in the marsh lakes,

Vertebrates,  The vertehraies are csperially marked factors in the
fish environment when they prey upon fish. Brook trout, rainbow
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trout, common pike, and soulping were fownd cating other fish. OF
these the most important destroyors seem to be the common pikes, for
ihey are mwnerous and often ol a Seulping appear to eab
other fish exlensively in the region, including members of their own
apecies.  Some fisl-enting birds are commoen.  These are loons, blue-
herons, night hevong, bitttrns, kinglishers. mergansers, aml grebes.
Kingfishets fregnently attack scheols of small fish, A ¢ Comn-
sidered common in ihe region. If they are. mony fish are probably
enten by them. TFish probably to some extent destroy other verfe-
Irates for large pikes are said to cnteh voung muskrnts and young
ducks in the marsh Inkes.

Tish affect each other through competition fer food. A conspiruous
instance of this in the Whitefish Potal region is in the ease of the hosls
of nine-spine stieklohacks eating the same forrd as the mueh-less num-
erous little whitefish and herring and ather species of the shallow water.

MMost of the speeies of fish in the Whitefish Point region influenee man
in unimperiant wa Whitefish, herring, and brogk trout, furnish Jood
for residents and the first twe are of much comumercinl value at Whi
fish Poini, where wany tens of them are taken each year and are the
cause of u very important fishery there. Man and the beaver have
varied the eharacter of the fish habitats through dams, channels, and
other stractnres that they have Duilt about the warsh lakes.
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